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Announcing the Eagle PC.
From $1995,simply a better PC.
Eagle clears the airon what it takes tobuya computer.

Announcing the Eagle PC. This compact, eco-

nomical computer gives you a headstart with its 16-bit

microprocessor. User friendliness to a degree which
may only be termed: simplicity with elegance. Just

plug it in, flip the switch, and go to work.
The Eagle PC is compatible with hardware and

software for the IBM personal computer, offering you
a host of hardware extras, and your choice of pro-

grams from a large library of MS-DOS business and
personal application software.

Save time without losing space. Silent, compact
and modular, the Eagle PC is small enough to fit on a

credenza. Its handsomely sculpted keyboard de-

signed for word processing and financial planning

conveniently stores inside the processor enclosure

when not in use to save space.

Eagle productivity organizes your
business. The Eagle PC is available at a base
system price of $1995. Complete, turnkey
systems for under $3000 include operating

systems, word processing, and financial

planning software at no additional charge.

For those needing greater disk storage,

the Eagle PC-XL, with 10 megabytes of

hard disk storage, starts at $4495.

High resolution graphics are

standard.

Designed for the first-time

computer user, the Eagle PC keeps
pace with your growth. It is *

expandable, so you can add memory, additional disk

storage, peripherals, and other options to build a

system that will expand with your needs.

The Eagle PC. Simply, a better PC.

Also Announcing New $1595 8-Bit Eagle Power:

Introducing the Eagle HE Series. Economic sense for

business. All models of this exciting product line in-

clude disk storage, the CP/M operating system, word
processing, financial planning, and the CBASIC pro-

gramming language. What's more, all models include

a full size display, a keyboard tailored for word pro-

cessing, and Eagle's renowned user-friendly inter-

face. Starting at $1595, the Eagle HE Series is the best

value in the computer industry today.

See Eagle Power in action today. For names of

Eagle dealers nearest you, phone toll-free

800-538-8157, Ext. 938. In California 800-

672-3470, Ext. 938.

COIHPUTER
Above and beyond.

IBM is a registered trademark of International Business

Machines Corp.

MS-DOS is a trademark of Microsoft Corp.

CP/M and CBASIC are registered trademarks of

Digital Research, Inc.

Circle 217 on Reader Service card.
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Memorex Reliability.

Now You Can Trust It

Even Longer... For Years

MEMOREX
A Burroughs Company

c 1983 Memorex Corporation Memorex is a registered trademark

of Memorex Corporation

Memorexs new 5
year warranty on our
flexible discs gives

you more protection

and value— at no
extra cost. It's what you've

come to expect from the leader
of computer media products
for the past 22 years.

Memorexs "Is It Live or Is It

Memorex?" means quality. Qual-
ity that makes Memorex the first

choice of millions of computer

Circle 382 on Reader Service card.

customers. Quality that keeps
Memorex discs working flawlessly

on personal and business com-
puters—like Atari, Apple, Com-
modore, IBM, Osborne, Radio
Shack (TRS-80) and most others.

Your computer data is critically

important to you—and to us. Use
the flexible disc you can trust

longer. Use Memorex. See your
dealer or distributor today. Or call

(800) 538-8200 for the one
near you.
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DISK DRIVE DUST COVER

KEYBOARD DUST COVER

Dirt, dust, and smoke can
effect the successful operation
of your IBM PC;even shorten its

useful life.

Now you can protect your PC
from these damaging airborne
particles with our custom
designed disk and keyboard
dust covers.

CompuCable Corporation, a

leader in the manufacture and
distribution of computer prod-

ucts and accessories, has pro-

duced these handsome dust
covers with you the PC owner
in mind.

We know that you value your
PC, so we've made both covers
of high quality, smoke colored
plastic that will protect your PC
for years to come, we've also

engineered them to enhance
the natural beauty of the
IBM PC.

Best of all, this durable dust
cover set can be yours at a sur-

prisingly affordable price.

You depend on your PC to ful-

fill your information processing
needs. Protect it!

For information on where to
get the IBM PC dust cover set,

call us at 800/222-2332. in

California call 800/821-0684,
in Alaska and Hawaii call 714/
635-7330. Dealer inquiries are
welcomed.

COMPUCABLE
CORPORATION

Developing manufacturing, and distributing

quality computer products and accessories.

* Dust covers are manufactured
exclusively by CompuCable Corporation.

© 1983, COMPUCABLE CORPORATION
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PUBLISHER'S REMARKS Way
By

ne Green

So, Who Has Time
To Read 'Em All?

Eighth Anniversary Blues

It was May 21, 1975, when I signed on
an editor to get the first microcomputer
magazine going. If someone had called

from the future and told me that eight

years hence my beloved Byte would have
cloned out around a hundred offspring,

I'd have found it almost as hard to believe

as I do right now. Ten more magazines
were announced at the recent West Coast

Computer Faire. This is crazy.

Well, I'm beginning to get into the

spirit of it and figure that the five I'm pub-

lishing right now are just a start. I'm

gearing up for at least a dozen new maga-
zines next year. Why be chintzy about it?

Let's roll up our sleeves and give 'em two
hundred magazines to pick from. Why
stop at only a hundred?

Let's see, we can get started on mate-

rial for a new one aimed at the IBM PC.

Why not? The ten magazines already go-

ing for that system hardly scratch the

surface. Oh, we can give it a kick—per-
haps we'll make it a PC-I/O magazine.
I've always been partial to I/O—ever since

I used that for a special microcomputer
section of 73 Magazine back in 1976.

Hey, how about a magazine for people

who have both the VIC-20 and the Timex
2000? We might call that the 20/2000.

It's imagination that puts you ahead in

this field.

And if you think you have it tough try-

ing to keep up with all of the computer
magazines, how would you like to be a

manufacturer faced with a hundred dif-

ferent magazines putting on the thumb
screws to get you to advertise? With all

that competition you can bet that some of

the ad sales people are very, very aggres-

sive. They visit, they call, they send let-

ters, they send imaginative media packs,

promising—hell , guaranteeing—anything
you might be crazy enough to believe.

One of the reasons that so many maga-
zines are managing to eke out an exis-

tence is that there are a lot of naive ad
managers out there. They will bite at

"bargains." They'll actually believe cir-

culation figures that aren't audited and
spend their money on 'em. They'll throw
their money around like drunken sailors

and then be surprised when their firms

go down the toilet. I've watched some of

the biggest and most arrogant of 'em
flush away, sneaking what they could

out of their plant in the middle of the

night before the lock went on the door

for good.

I just got a promotion for a new maga-
zine, and I laughed when I read it. They
have a "whopping guaranteed circula-

tion" promised. They say they plan to get

this by sending their magazine to all of

the computer stores and by making a

direct mailing to 100,000 computer
owners. Well la-di-da. If that will suck in

the advertisers, I've got one beaut of a

bridge I can help them buy. It's in Brook-

lyn—old, but in good shape—and abso-

lutely ripe for a toll booth that could earn

millions.

The trend today is toward system-spe-

cific magazines. When we peeled 80
Micro out of this magazine back in 1980,

we had the first magazine devoted to a

specific system. Now look at the field! But
as a reader you also need to keep track of

the whole industry, which is where Micro-

computing is working for you today. And
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that's in addition to 80 Micro, inCider,

HOT CoCo and some more in the pipeline.

There was a time when a specialty

magazine in this field was one covering

software. No more. Now Apple owners
want to read about Apple software and
not get frustrated by seeing articles on
some of the tons of great stuff out there

for the Olivetti. Say, you want to hear the

modern day American religious war in

action? Visit a computer club and listen

to an Apple fanatic arguing with a Com-
modore fan. CompuServe is probably

making millions letting VIC-20 nuts

argue via their system with Color Com-
puter zealots. Buncha screwballs who've

lost all perspective. It's like religion and
politics, with loads of heat and little light.

If you can keep yourself from buying

too many different types of computers,

you'll be able to keep your magazine sub-

scription budget in check. But every time

you suck in on a new computer you

should remember that you're also adding

another $25 or so to your magazine bud-

get, plus the time it takes to read it. And if

you do start getting more than one type

of computer, how are you going to face

yourself? You could become a basket

case schizo trying to defend your JR-200

purchase to the other side of your person-

ality, which bought the Timex 2000.

The Will to Travel

Every fall there is an organized tour of

Asia which coincides with consumer

electronics shows in Japan, Korea, Tai-

wan and Hong Kong. I've been on the

tour three times, and I guess the only

serious question raised in my mind is

why there are only a couple of hundred,

instead of a thousand, people on these

tours.

The tour is one of the best ways of

getting to see this fascinating part of the

world. And if you have any interest in

making money, the opportunities are

there in abundance. These electronics

shows are about the only way for smaller

Asian firms—and there are an incredible

number of them—to reach potential

smaller American businesses. For every

Sony and Hitachi, there are dozens of

small firms that do not have the support

of the giant trading combines, but which
have interesting and often innovative

products.

How do you go about getting to Asia?

The first and major step is to make the

decision to go. That's the most difficult

part. Once you've decided, everything

falls into place. The tourist agency.

Commerce Tours (870 Market St., Room
742, San Francisco, CA 94102), books the

best hotels, all of the transportation, your

visas, tickets to the shows, and so on.

There is a lot of organization that goes

into these tours.

The tour agency organizes the sump-

tuous breakfasts, the many luncheons

and dinners, often hosted by local

Chambers of Commerce or business

groups. Some of these meals, such as a

Mongolian Barbecue in Taipei, are part of

the tour.

The whole works, which takes about
two weeks, costs around $2500. I do a
good bit of traveling, so I know that Bob
Chang, the wily Chinese chap who orga-

nizes these tours, must have squeezed
the hotels, the bus lines, the airlines and
every other service along the line to keep
costs down that much.
You've missed the May spring tour of

microcomputer shows, but you've still

time to make the big decision to sign up
for the consumer show tour in October.

It's a good opportunity to see the major
Asian cities. But, if you're interested in

If you decide to go

on the Asian tour,

I guarantee that you'll

never forget one minute

of your trip.

looking for something unusual to import

and sell—perhaps by mail order—or a

small firm to do circuit board manufac-

turing for you, or some item to use as a

premium, you'll find it as you wander the

halls of these four huge electronics

shows.
The shows alternate between Tokyo

and Osaka. You'll quickly get used to get-

ting around on their subways, enjoy the

food and marvel at the widespread accep-

tance of American fast food—McDonald's,

Shakey's, Kentucky Fried Chicken, Wen-
dy's, and so on.

After the formal part of the tour, you

can either pack it up and rush home to

sort out the disasters of two weeks away,

or, as I do, start looking for some other

places to visit in Asia as an extension of

the trip. The cost of adding some most
unusual places is not as high as you
might think—often just a few extra hun-

dred dollars.

Sherry and I added extra time in Tokyo
and Guam to our 1979 visit. In 1980 we
went on up into China for a few unforget-

table days, and then made a side trip to

the Portuguese Colony of Macao, just

about an hour from Hong Kong by high-

speed hydrofoil ferry. And last year we
went on to Singapore, Bangkok, Manila

and three incredible countries in north-

ern Borneo: Sarawak, Brunei and Sabah.

Those last ones are definitely well off

the tourist track, and we wouldn't have

missed them for anything.

You, too, can get into the travel

mode— if you make the decision to do it.

I

2723 W. Windrose • Suite 3

Phoenix, Arizona 85029

1-800-528-8960

GUARANTEED
LOW PRICES

$235
$175

5-5D— $3985
586-10 — $5698
8600-12 — $8950

16KRAM — $78 Z80CARD-
Videx Card — $227 Viewmax-80

Micro Soft Prem. PK — $475

5-15D — $2120
580-10 — $4695
580-14 - $9395

OfTOM
F10 40cps — $1170 F10 55cps — $1580
1550P— $659 1550CD— $709
8510P— $399 8510BCD — $499

DATASOUTH
DS120— $595 DS180— $1175

DIABLO
630RO— $1749 620 — $895

APPLE-LOOK-A-LIKE
Call

HAZELTINE
1500 — $995 ESPRIT— $498

MICRO SCI A2
$265 — Apple Drive/Card — $375

MODEMS
HAYES — MICROMODEM — $263
HAYES — SMARTMODEM — $199
HAYES — 1200 Baud — $530

MONITORS
Amdek 300 — $135 Color I

— $295
Amdek Color II — $625 Amber — $149
BMC Green — $85 USI Amber — $149

NORTHSTAR
Advantage — $2250 280A — $1950
5m Byte — $3350 15m Byte — $4499

NEC
8023 — $425 7710
3510— $1375 3550

— $2045
— $1834

OKIDATA
M92A— $480 M93A — $830
M82A— $385 w/Tractor & Grap. — $465
M84P— $965 M84S — $ CALL
Pacemark 2350P— $1999

TELEVIDEO
802 — $2599 802H -

806 - $4950 800A -

803 — $1890 1603 -

- $4450
- $1250
- $2695

TELEVIDEO
910— $569 925 —
970 — $1040 950 —

$718
$899

Tl
810 — $1240 820 —

ZENITH
Z19— $670 Z89 —

$1795

$2129
SOFTWARE

All Major Brands - 25% off list - $ CALL
DISKETTES/BOXES

Elephant — $19 Scotch — $25 Dysan — $35

All Prices Subject To Chanae

Customer Service
602-863-0759



It's easier to just put it off, of course. You
can find an infinite number of rational-

izations for not doing things that are

different. But if you do decide to go, I

guarantee that you will never forget one
minute of your trip.

On visiting countries after the tour, I

have a particular advantage in that as a
ham operator I already have friends in

virtually every country of the world.

Heck, hams even get to reefs accessible

only at low tide to operate if they think

they might qualify as a "new" country.

And I'm hard put these days to find a

country where we don't have subscribers

to at least two or three ofmy magazines.

Would you believe we have subscribers

to 80 Micro in Brunei? And Microcom-
puting is on the newsstands in Singapore
and Bangkok.

My trip this spring will keep me from
making the fall tour, but then I'm so

darned busy on these trips seeing shows,
having meetings with businessmen and
so on that I hardly get to talk with most of

the people on the tour. Not many ofthem
get up at 6 a.m. and jog around the cities

the way I do. And I often skip those giant

breakfasts— if I didn't, I'd be waddling
home at the end of the tour. Those busi-

ness meetings with local manufacturers
often go right on until midnight for me,
leaving little time to socialize. Ifyou're in-

to doing business in Asia, you too may
have 'em lined up to talk with you.

At the dinners, where it is normal to

have the food placed on a lazy Susan in

the center of each table of ten people,

you'll have to have a fast set ofchopsticks

to keep ahead of me. And watch out for

Bob Chang. He'll have you chugalugging
that seemingly innocuous rice wine. Or
he may lead an evening expedition into

the heart of Taipei, where street vendors
are eviscerating large snakes and hawk-
ing snake blood and ground bile.

Weird—and enjoyed by the throngs of

Chinese.

If you're interested in getting out of

your darned shell and seeing Asia, drop a
line to Commerce Tours or to me, and I'll

forward your name to them.

You Don't Have the $2500?
Now I don't want to be mean about

this, but you are right in the middle of

one of the biggest bonanzas in history.

People are making more money from mi-

crocomputers than they pulled out of the

ground in gold in California a hundred
years ago. Sutter's Mill was peanuts com-
pared to the jackpot in Silicon Valley.

Every time some venturous soul plunks
down $85 for a VIC-20 or $39 for a
Timex- 1000, you have a golden opportu-
nity to make money. Between Timex,
Commodore, Tandy, Texas Instruments,
Atari, Apple and IBM, there are millions

ofsmall computers being sold. Every sin-

gle one of those millions of people buying

these computers are going to be looking

for accessories to use with them—pro-

grams, information, service.

Unless you're dead asleep, the wide

variety of opportunities to sell to this in-

credible market should have your juices

going. Remember that the bigger the

sales ofa system, the more chances there

are to sell add-ons. And with system-spe-

cific magazines springing up around
every computer, you have it easy finding

the customers. You're just shooting fish

in a barrel.

This is why we've seen so many new
millionaires in the last couple of years—
and thousands of thousandaires. This is

why some bookstores are selling over

3000 different books on computers and
why we have nearly a hundred magazines.

We have more than enough magazines
now, so put your mind to programming
and coming up with small accessories.

How about a nice dedicated monitor for the

Timex? Or a printer switch, so it can feed

from several computers?

The microcomputer industry is going

to keep growing for several more years as

computers get into every aspect ofeduca-

tion, business, science and the home. A
piece of the action is there waiting for

you . . . ifyou have the initiative to give it

a try. And ifyou do get hooked on getting

rich, the $2500 for a trip to Asia will be

almost nothing.
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COMPUTER KITS- FROM $69.95
LNW SEMI-KITS can save you hundreds of dollars. By obtaining your own parts at the lowest
possible cost and assembling the LNW SEMI-KITS, you can have the most highly acclaimed
microcomputer in the industry- the LNW80. The LNW SEMI-KITS are affordable modules. You
can start with a modest cassette system and expand to a full 4Mhz TRS-80 compatible system with
5 or 8 inch double density disks and color at any time.

A. LNW80 CPU - Made of high quality FR4 glass epoxy double sided circuit material, with plated-
through holes and gold edge connector. It is fully solder-masked and silk screened. Here are just
some of the outstanding features you will have when your LNW80 CPU board is fully assembled:
• 1 6K RAM • Color and black and white video • 480 x 1 92 high resolution graphics • 64 and 80
column video • 4 Mhz Z80A CPU • Upper and lower case display • 500 and 1 000 baud cassette
I/O -$89.95
B. SYSTEM EXPANSION -Expand the LNW80 computer board, TRS-80and PMC-80 computer
with the following features: • 32 K memory • Serial RS232C and 20Ma port • Real time clock •
Parallel printer port • 5 inch single density disk controller • Expansion bus (screen printer port) •
Onboard power supply • Solder-masked and silk screened legend -$69.95 (tin plated contacts)

-

$84.95 (gold plated contacts)

C. KEYBOARD- 74 key expanded professional keyboard- includes 12 key numeric keypad. Fully
assembled and tested. - $99.95
D. COMPUTER CASE - This stylish instrument-quality solid steel case and hardware kit gives your
LNW80 that professional factory-built appearance. - $84.95 Add $12.00 for shipping.

E. SYSTEM EXPANSION CASE- This stylish instrument-quality solid steel case and hardware kit

gives your SYSTEM EXPANSION interface that professional factory-built appearance. -$59.95
Add $10.00 for shipping.

F. LNW80 CPU - HARD TO FIND PARTS KIT - $82.00
G. LNW80 VIDEO - HARD TO FIND PARTS KIT - $31 .OO
H. SYSTEM EXPANSION - HARD TO FIND PARTS KIT- $27.50
I. LEVEL II ROM set. (6 chip set) - $1 20.00

VISA and MasterCard accepted. Add $3.00 for shipping plus $1.00 for each additional item. All
shipments via UPS surface. Add $2.00 for U.S. Mail. Shipments outside continental U.S.: funds must
be U.S. dollars. Sufficient shipping costs must be included with payment.

ORDERS & INFORMATION - (714) 544-5744
SERVICE- (714) 641-8850

LNW Research Corp.
2620 WALNUT Tustin, CA. 92680
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LAST NIGHT, COMPUSERVETURNEDTHIS
COMPUTER INTOATRAVELAGENT FOR JENNIE,

A Stock Analyst For Ralph,And now,

Its Sending HerbieToAnotherGalaxy.

NO MATTER WHICH COMPUTER
YOU OWN, WELL HELP YOU GET

THE MOST OUT OF IT.

If you've got places to go,

CompuServe can save you time and

money getting there. Just access the

Official Airline Guide Electronic

Edition—for current flight schedules and

fares. Make reservations through our

on-line travel service. Even charter

a yacht through "Worldwide Exchange."

If your money's in the market,

CompuServe offers a wealth of

prestigious financial data bases.

Access Value Line, or Standard and
Poor's. Get the latest information on

40,000 stocks, bonds or commodities.

Then, consult experts like IDS

or Heinold Commodities. All on line

with CompuServe.

Or if, like Herbie, intergalactic

gamesmanship is your thing, enjoy the

best in fantasy, adventure, and space

games. Like MegaWars, the ultimate

computer conflict.

To get all this and more, you'll

need a computer, a modem and
CompuServe. CompuServe connects with

almost any personal computer, terminal,

or communicating word processor.

To receive an illustrated guide to

CompuServe and learn how you can

subscribe, contact or call:

CompuServe
Consumer Information Service

2180 Wilson Road, Columbus, Ohio 43228

800-848-8199
In Ohio, call 614-457-8650

Circle 371 on Reader Service card.

An H&R Block Company
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DEI-POURRI By Robert W. Baker

A Day
In the Life

Commodore
International

On the Move

Commodore Tour
Back in early April I was invited, along

with Dennis Brisson, managing editor of

Microcomputing, to a tour of Commo-
dore's facilities in eastern Pennsylvania.

We were met by Neil Harris, who's in

charge of the two Commodore maga-
zines, and Diane Ottinger, from Commo-
dore's public relations department.

It was a pleasure to meet the faces that

belong to the various voices I've come to

know over the phone during these past

several years.

On the day of the tour, we spent most of

the morning walking through the office

area in Wayne, PA, which Commodore
was in the process of moving from. In

fact, there was a meeting in progress in

which moving plans were being dis-

cussed. With Commodore's explosive ex-

pansion rate, the company's working
quarters became cramped, so the move
to a new and much larger facility isn't

surprising.

We got to meet quite a few interesting

people during the morning. Walter Kutz,

the SuperPET product manager, talked

about the continuing support for the Su-

perPET and how it's heavily used by
schools. He spends a lot of time traveling

across the country talking about the Su-
perPET, so you may get to meet him
sometime.
By the way, rumors about the demise

of the SuperPET are untrue. It's still be-

ing produced and gaining more and more
support daily.

We also met JeffHand, who works with
Commodore's offerings on CompuServe.
We talked a little about future enhance-
ments and what Jeff's group is doing.

One project was an on-line conference,

but it seems it was a little too much for

CompuServe to handle.

Commodore also plans to offer pro-

grams for sale, via CompuServe, to com-
plement the free public-domain pro-

grams you currently can download from
the system.
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Impressions

I've been using the CompuServe sys-

tem for several months—whenever I can
get on—and I'm learning new things

about the system all the time. My biggest

problem is with the local CompuServe in-

put. It seems that the local input in Cher-
ry Hill, NJ, can handle only two users at a
time. Considering the number of users in

this area, it's no wonder the input is al-

most always busy.

We also met Myrddin Jones, vice-presi-

dent of marketing, Mike Tomczyk, vice-

president of the new software group, and
David Rosenwald, director of education

marketing.

Rosenwald talked at length about the

projected 80 percent penetration for

computers in the school market by 1986
and Commodore's plans to support this

market. Currently, only about 10 percent
of schools nationwide have computers.
Of these, about 50 percent use Apples, 20
percent have TRS-80s or CBM systems,
and the rest are using Atari, Texas Instru-

ments and IBM machines, among others.

Apparently, the lower grades are the

fastest-growing area of computer inter-

est, but they have the lowest penetration.

During our talk, Rosenwald pointed

out that cost appears to be the major fac-

tor in selecting a system for schools, and
Commodore's offerings are well-situated

regarding price-to-performance ratio.

The lower grades are using the VIC-20,
where the larger character size is actual-

ly a benefit. Intermediate grades are using

the Commodore-64 and senior grades are

using the CBM-8032 or SuperPET.
Also, a new network for the Commo-

dore-64 is ready to be announced. The
network is being designed especially for

schools, but it may be of interest to a num-
ber of other areas as well. Supposedly,
you'll be able to intermix PETs and Com-
modore-64s within the network.

Rosenwald admitted that Commodore's
teacher-training needs to be improved,
but his company is working on this. Vari-

ous seminars are being offered, and edu-

cational resource centers are being set up
across the country.

The resource centers serve as primary
grassroots support systems for educa-

tors, where teachers help other teachers.

The information exchanged through
these centers is proving to be invaluable

for educators working with computers,

many for the first time—and on limited

budgets.

Any school or intermediate unit may,
with the approval of its school board, ap-

ply to Commodore to become an educa-

tional resource center.

According to Rosenwald, the biggest

inhibitor to schools is software. In the

area of education, the computer can be
used in two areas—as the object ofinstruc-

tion in teaching about computers, or as a
tool in teaching about other subjects.

As an object of instruction, the Super-
PET is ideal, with its variety oflanguages
included with the basic system. The
other Commodore systems are also of

value in lower grades, teaching computer
awareness.

There is a great need for more software

for Commodore systems, as well as for

most other computer systems. Commo-
dore recently offered a collection of more
than 650 public-domain educational pro-

grams on 50 disks that schools can get for

the cost of duplication.

Rumor has it that the Minnesota Educa-
tional Computing Consortium is currently

working with Commodore to produce a
variety of new educational programs that

should be available soon. Commodore
also has Logo and Pilot ready to be re-

leased for the Commodore-64. The version

of Logo is super and offers more features

than the version offered by Apple, written

by the same company. The quick demo I

saw was really impressive.

Address correspondence to Robert W.
Baker, 15 Windsor Drive, Atco, NJ
08004.



is the # 1 selling printer interface for VIC20 R and
' Commodore 64 computers because it works.

The "CARD/PRINT" works with all

Dt these parallel printers without

any modification to the printer:

ipson MX-80 & EPSON MX- 100
[with or without GRAFTRAX+)

,

:PSON FX-80, EPSON FX-100,

STAR MICRONICS DP 8480,

5TAR MICRONICS GEMINI 10,

STAR MICRONICS GEMINI 15,

>ROWRITER,C-ITOH8510,
STARWRITER, SMITH CORONA TP-1,

BYTEWRITER, MPI 88, MPI 99,

DATA IMPACT D-92, OKIDATA 80,

OKIDATA 82, OKIDATA 83,

OKIDATA 84, OKIDATA 92,

OKIDATA 93, TRANSTAR 130,

TRANSTAR 140, IDS MICROPRISM,
IDS PRISM (IDS printers require

IDS cable P/N 603-673-9100),

MENNESMANN TALLY MT-160,

MANNESMANN TALLY 1000,

NEC 8023, AXIOM GP-1 00,

TANDY CGP-1 15 PRINTER/ PLOTTER
and many more.

INCLUDES ALL NECESSARY PLUGS
CABLES AND HARDWARE
REQUIRES NO SOFTWARE DRIVERS

JUST PLUG IT IN AND PRINT

ALL FUNCTIONS ARE UNDER USER

OR PROGRAM SOFTWARE
CONTROL
ADDS SEVEN NEW COMMANDS TO
INCREASE PRINTER FLEXIBILITY

SOFTWARE SELECTABLE ASCII

CONVERSION AND GRAPHICS
MODES

NOTICE: CARDCO, Inc. is now
offering the "PRINTER UTILITY

PACKAGE" tape based program
for use with our interface, a
VIC 20 H

or a Commodore 64 and
a Star Gemini series, and Epson
MX or FX 80 or 100, or a
PROWRITER printer. These
programs include a machine
language high-res screen
dump, facilities to print

Commodore graphics, and
several sizes and styles of the

"BANNER HEADLINE" type printing

all for $19.95.

See a complete line of American made Cardco Products at a computer store near you, today.

313Mathewson • Wichita, Kansas 67214 • (316) 267-6525

s VIC20 is a registered trademark of Commodore International ( in It' tt.'t on H.MiH'f servU <•
I trd cardco, inc.



Peeking at Prototypes

We also got a chance to see some of the

new prototypes, including the color print-

er and the color monitor. Unfortunately,

the new portable models were sent back to

Japan and we didn't get a chance to see

them. Anyway, the color monitor is nice-

looking and produces a beautiful display

with the Commodore-64. It's apparently

made by JVC, from what I've been told. I'll

try to provide more details later, as soon as
I can twist someone's arm and get one to

play with.

After lunch we met Joseph Heimann,
manager of special projects at MOS Tech-
nology. He gave us a little presentation

on how ICs are designed and manufac-
tured and then gave us a tour through the

plant. The actual silicon chips are made
here in Pennsylvania, shipped to Asia for

assembly and then shipped back to MOS
Technology for final testing.

Later in the day we got a chance to

walk through Commodore's new West
Chester, PA, facilities. It was an impres-

sive site—the building is enormous. It

should give Commodore plenty of room
to spread out and grow.

Unfortunately, by the time we got

there it was late in the day, and the pro-

duction lines were shut down. Even so, I

did manage to get a full collection of new
C-64 software, which I'll be reviewing in

later columns.

As I said earlier. Commodore employ-
ees were in the midst ofmoving when we
were there, but they should be settled in

by now. If you need to contact Commo-
dore, the new address is: 1200 Wilson
Drive, West Chester, PA 19380, and the

telephone number is 215-431-9100.

News from Commodore
The newest video game from Commo-

dore is making dentists, parents and kids

happy. Tooth Invaders was developed for

the Commodore-64 in cooperation with
the American Dental Association. It was
introduced during National Dental Month
and is being enthusiastically supported
by dentists, according to Bill Wade, Com-
modore's software director.

Fighting Cavities

Tooth Invaders combines the fun of a
video arcade game with the most impor-

tant principles of dental care. The game
incorporates recommendations of the

American Dental Association and is be-

ing used by dentists as well as parents.

Already, more than 2000 dentists have
ordered C-64 computers and Tooth In-

vaders cartridges for use in their offices.

Even without the educational tie-in,

Tooth Invaders has all the elements of
the most popular computer games—fast

action, graphics, sound effects, nine lev-

els of difficulty, "good guys" and "bad
guys" and an interesting story line.

The game's motto is: "A Clean Tooth
Will Not Decay!" To prove the point, char-
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acters like "D.K. Germ" and "Plaque-

man" help teach the use of dental floss,

proper brushing and the dangers posed
by cavities and plaque buildup.

Tooth Invaders is an excellent example
ofhow computer games can be used con-

structively to accomplish worthwhile
goals.

Seminar Series

Commodore sponsored a 16-city semi-

nar series between March and early May
designed to help educators and adminis-

trators make better use of microcomput-
ers in schools. The one-day seminars fo-

cused on a variety of topics, including

Computer Literacy, Basic Skills, Applica-

tions, Gifted Education, Vocational Edu-
cation, Funding, Telecommunications,

Administrative Applications and Local

Networking.

Educational computing specialists host-

ed the seminars, which focused on "real-

world" problems and practical aspects of

educational computing. The seminars
provided an opportunity for educators to

share their experience and swap software

developed at their individual schools.

'There is a huge body of public-do-

main software available for Commodore
computers, and we're now in the process

of demonstrating this software and mak-
ing it available to educators who wish to

use it," David Rosenwald, director ofedu-

cation marketing for Commodore, said.

"Often," Rosenwald continued, "ex-

cellent software in a particular area, such
as mathematics or physics, will be devel-

oped by a teacher and used for several

years, but not distributed to other schools,

which need and want that type of soft-

ware desperately.

"In addition to providing training and
advice for teachers who use computers in

their classrooms," Rosenwald said, "we're

actively encouraging the exchange of

ideas and software so developments at in-

dividual schools can be distributed more
widely."

Rosenwald indicated that seminar par-

ticipants were to have an opportunity on
a sign-up basis to copy more than 650
public-domain software programs that

Commodore has made available to edu-

cators. Attendees also received a copy of

the PET Emulator program, which al-

lows programs written for the PET/CBM
computers to run on the new Commo-
dore-64 computer.
"Most schools in the United States

have been using the PET and CBM since

the mid-1970s," Rosenwald explained.

Tooth Invaders, a game designed for the Commodore-64, provides youngsters
not only with experience in computing, but with tips on cavity-fighting.



Circle 169 on Reader Service card.

PRODUCTS FOR ATARI* 400/800
FROM ELCOMP

BOOKS:

ATARI BASIC - Learning by Using
An excellent book for the beginner. Many short programs
and learning exercises. All important features of the ATARI
computers are described (screen drawings, special sounds,
keys, paddles, joysticks, specialized screen routines, graphics,

sound applications, peeks, pokes, and special stuff). Also

suggestions are made that challenge you to change and write

program routines.

Order #164 S7.95

Garnet for the ATARI Computer
This book describes advanced programming techniques like

player-missile-graphics and use of the hardware-registers.

Contains many ready to run programs in BASIC and one
called GUNFIGHT in machine language.

Order #162 87.95

l#

Programming in 6502 Machine Language on your PET+CBM
2 complete Editor/Assemblers (Source code 3 hexdump +

description plus a powerful machine language monitor
(Hexdump) ).

Order #166 S19.95

How to program your ATAR I in 6502 machine language

Introduction to machine language for the BASIC programmer
Order #169 S9.95

SOFTWARE IN BASIC FOR ATARI

Invoice Writing for Small Business

This program makes writing invoices easy. Store your
products in DATA statements with order-number,
description, and price. The program later retrives the

description and price matching to the entered order-

number. The shipping cost and the discount may be

calculated automatically depending on the quantity

ordered or entered manually. The description to the

program tells you how to change the program and
adapt it to your own needs. Comes with a couple of

invoice forms to write your first invoices on to it.

Order #7201 cassette version $29.95

Order #7200 disk version 839.95

Mailing List

This menu driven program allows the small business

man to keep track of vendors and customers. You can

search for a name or address of a certain town or for

an address with a certain note. 50 addresses are put

into one file.

Order #7212 cassette version S19.95

Order #7213 disk version 824.95

Inventory Control
This program is menu driven. It gives you the

following options: read/store data, define items,

entry editing, inventory maintenance (incoming-

outgoing), reports. The products are stored with

inventory number, manufacturer, reorder level,

present level, code number, description.

Order #7214 cassette version $19.95
Order #7215 disk version $24.95

Programs from Book #164
The programs from book no. 164 on cassette. (Book
included)

Order #7100 $29.00

Game Package
Games on cassette,

fodder, etc.)

Order #7216

microcom

NCMl •

(Bomber, tennis, smart, cannon

$9.95

Microcomputer Hardware

Handbook (845 pages)

Descriptions, pinouts and

specifications of the

most popular micropro-

cessors and support

chips.

A MUST for the hard-

ware buff.

Order-No.

814.95

29

Care and Feeding of the Commodore PET
Eight chapters exploring PET hardware. Includes

repair and interfacing information. Programming
tricks and schematics.

Order #150 $9.95

Payment: check, money order, VISA, MASTER-
CHARGE, Euroscheck.
Orders from outside USA add 15% shipping. CA
residents add 6.5% tax

"ATARI is a registered trademark of ATARI Inc.

"VIC 20 is a registered trademark of Commodore

SOFTWARE IN MACHINE LANGUAGE for ATARI
ATMONA-1
This is a machine language monitor that provides you
with the most important commands for programming
in machine-language. Disassemble, dump (hex and
ASCII), change memory location, block transfer, fill

memory block, save and load machine-language pro-
grams, start programs. Printer option via three
different interfaces.

Order #7022 cassette version $19.95
Order #7023 disk version $24.95
Order # 7024 cartridge version $59,00

ATMONA-2
This is a tracer (debugger) that lets you explore the
ATARI RAM/ROM area. You can stop at previously
selected address, opcode, or operand. Also very
valuable in understanding the microprocessor. At
each stop, all registers of the CPU may be changed.
Includes ATMONA-1.
Order #7049 cassette version $49.95
Order #7050 disk version $54.00

ATMAS
Macro-Assembler for ATARI-800/48k. One of the
most powerful editor assemblers on the market.
Versatile editor with scrolling. Up to 17k of source-
Code. Very fast, translates 5k source-code in about 5
seconds. Source code can be saved on disk or cassette.

(Includes ATMONA-1)
Order #7099 disk version $89.00
Order #7999 cartridge version $129.00

ATAS
Same as ATMAS but without macro-capability.
Cassette-based

.

Order #7098 32k RAM $49.95
Order #7998 48k RAM $49.95

ATEXT-1
This wordprocessor is an excellent buy for your
money. It features screen oriented editing, scrolling,

string search (even nested), left and right margin
justification. Over 30 commands. Text can be saved
on disk or cassette.

Order #7210 cassette version $29.95
Order #7216 disk version $34.95
Order #7217 cartridge version $69.00

GUNFIGHT
This game (8k machine-language) needs two joysticks.

Animation and sound. Two cowboys fight against

each other. Comes on a bootable cassette.

Order #7207 $19.95

FORTH for the ATARI

FORTH from Elcomp Publishing, Inc. is an extended

Fig-Forth-version, Editor and I/O package included.

Utility package includes decompiler, sector copy ,Hex-

dump (ASCII), ATARI Filehandling, total graphic

and sound, joystick program and player missile.

Extremely powerful I

Order #7055 disk S39.95

Floating point package with trigonometric functions

(0-90°).
Order #7230 disk $29.95

Learn-FORTH from Elcomp Publishing, Inc.

A subset of Fig-Forth for the beginner. On disk

(32k RAM) or on cassette (16k RAM).
Order #7053 $19.95

Expansion boards for the APPLE

The Custom Apple Other Mysteries
A complete guide to customizing the
Apple Software und Hardware
Order-No. 680 S24.95

We also stock the boards which are

used in the book "The Custom
Apple .

" (barebords)

6522 I/O Board No. 605
EPROM Burner No. 607
8K EPROM/RAM Board

No. 609
Prototyping board for the
Apple II No. 604

Slot repeater board for the Apple II No. 606
Order two boards and oet the book free I

S39.00
S49.00

S29.00

S29.00
$4900

<*:

COMING SOON ! ORDER NOW !

A Look in the future with your ATARI
(Astrology and how to do your own horoscope on the
ATARI 800. Order No. 171 S9.95
FORTH on the ATARI — Learning by Using
Order No. 170 87.95

ELCOMP PUBLISHING, INC
53 Redrock Lane

Pomona, CA 91766
Phone: (714) 623 8314

Books

+

Software

for

ATARI

VIC 20

0SI

SINCLAIR

TIMEX

Hardware - ADD-ONS for ATARI

PRINTER INTERFACE
This construction article comes with printed circuit

board and software. You can use the EPSON printer

without the ATARI printer interface. (Works with
gameports 3 and 4).

Order #7211 $19.95

RS 232 Interface for your ATARI 400/800
Software with connector and construction article.

Order #7291 Si9.95

EPROM BURNER for ATARI 400/800
Works with gameports. No additional power supply
needed. Comes com pi assembled with software
(2716,2732,2532).
Order #7042 S179.00

EPROM BURNER for ATARI 400/800 KIT
Printed circuit board incl. Software and extensive

construction article.

Order #7292 S49.00

EPROM BOARD (CARTRIDGE)
Holds two 4k EPROMs (2532). EPROMs not included.

Order #7043 829.95

8 i

EPROM BOARD KIT
Same as above but bare board only with description.

Order #7224 814.95

ATARI, VIC 20, Sinclair, Timex and OSI

New - for your ATARI 400/800

Astrology and Biorythm for ATARI (cass. or disk).

Order #7223 S29.95
Birth control with the ATARI (Knaus Ogino)
Order #7222 cass. or disk 829.95

Books Software for VIC 20 (requires 3k RAM Exp.)

#4870 Wordprocessor for VIC-20, 8k RAM 819.95
#4883 Mailing List for VIC-20, 16k RAM 814.951
# 141 Tricksfor VICs -The VICstory Progr. 89.95
#4880 TICTACVIC 89.95
#4881 GAMEPACK I (3 Games) 814.95
#4885 Dual Joystick Instruction 89.95

|

INPUT/OUTPUT Programming with your VIC
Order #4886 89.95

#4896 Miniassembler for VIC-20 819.95
#4881 Tennis, Squash, Break 89.95
#4894 Runfill for VIC 89.95

Universal Experimenter Board for the VIC-20
(Save money with this great board). This board
plugs right into the expansion slot of the VIC-20.

The board contains a large prototyping area for your
own circuit design and expansion. The construction

article shows you how to build yr.ur own 3k RAM
expander and ROM-board.
Order #4844 818 95
Software for SINCLAIR ZX 81 and TIMEX 1000
#2399 Machine Language Monitor 89.95
#2398 Mailing List 819.95
Programming in BASIC and machine language with
the ZX-81 (82) or TIMEX 1000.
Order #140 (book) 89.95

1

Books for OSI
#157 The F i rst Book of Oh io 87 .95

1

# 1 58 The Second Book of Ohio 87 .95
#159 The Third Book of Ohio 87.95
#160 The Fourth Book of Ohio 87.95
#161 The F ifth Book of Oh io 87 .95

# 151 8K Microsoft BASIC Ref. Man. 89.95
# 1 52 Expansion Handbook for 6502 and 6802 89.95
# 1 53 Microcomputer Appl. Notes 89.95

Complex Sound Generation
New revised applications manual for the Texas
Instruments SN 76477 Complex Sound Generator.
Order # 154 86.95
Small Business Programs Order #156
Complete listings for the business user. Inventory,
Invoice Writing, Mailing List and much more. Intro-

duction to Business Applications. 814.90



"Now, many schools are acquiring the

Commodore-64, and the PET Emulator

allows teachers to convert their own
learning software developed for the PET
and CBM to the Commodore-64.

Commodore International's

New Prez

Commodore International, Ltd., recent-

ly named Sigmund Hartmann president.

Hartmann has more than 25 years of

Commodore unveils another winner—the B- 128/80.

management experience in the comput-

er hardware, software and data process-

ing fields, coming from TRW in Los An-
geles, where he held a variety of senior

positions over an 18-year period. He has
lectured on computer technology at vari-

ous colleges and universities. He pre-

viously worked at Commodore in the

early 1970's as general manager of U.S.

operations.
Hartmann' s immediate responsibili-

ties involve establishing a broader nucle-

us of small-business, educational, home
and recreational software for Commo-
dore microcomputers, including several

new models planned for introduction

later this year. This represents a major
commitment by Commodore to the de-

velopment and marketing of software.

Broadened Philosophy

In the past. Commodore's emphasis
was in computer hardware. Today, its

philosophy has broadened. Commodore
designs and manufactures computer sys-

tems, and that includes software as well

as hardware and peripherals. It intends

to be a major factor in the software

business.
In 1982, Commodore sold more com-

puters than any other company in the

world, creating a huge aftermarket for

software sales, which are expected to

reach 20 percent of the company's hard-

Circle 151 on Reader Service card. Circle 123 on Reader Service card.

HARDWOOD FURNITURE
- THE PERFECT HOME

FOR YOUR COMPUTER

->
•'-

FROM

$399

SOLID OAK
ROLL-TOP
COMPUTER
CENTER

* Ergonomically designed for maximum comfort and efficiency.

* Handcrafted in solid oak, cherry or walnut for richness and
durability.

* Handrubbed natural oil finish (or your choice of 3 stains on
oak) beautifies and protects the wood.

* Full line available including: CRT Stations, Printer Stations,

complete PC Centers, VDT Tables, and storage cabinets,

shelves & accessories.

FOR ILLUSTRATED BROCHURE OR TO
PLACE ORDER WRITE OR CALL 812-334-0417

JUST WOOD, INC.
651 1 East St. Rd. 46, Department BG-4, Bloomington, IN 47401
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SUPER-FAST!

Relocating Macro

ASSEMBLER
$169.95

Directly generates COM, HEX, or REL files.

Flexible REL format allows external bytes and
words with complete math operations on them
(Microsoft format optional). Features Zilog
mnemonics with nested macros, conditionals
and include files. Unique one-pass design
generates compact intermediate code which is

then processed to resolve forward references,
yielding tremendous time savings. Complete
listing, symbol table and cross-reference output
may be sent to any device. The perfect tool for
assembly language programming. Linker in-

cluded. Manual only — $30. For Z80 CP/M and
TRS-80.

S"Lft Systems.
1622 NORTH MAIN ST. • BUTLER, PA 16001 • (412) 282-0864

Shipping $3 US. others $7. PA + 6% Check. MO. VISA. M/C. COD
Most formats available Dealer and OE.M \nqu\nes invited.

Z80. CP/M, TRS-80 TM's of Zilog. Digital Research, Tandy Corp



ware sales over the next 18 to 24 months.
One of the things Commodore has

learned in the past year is that major re-

tail chains and computer stores prefer

"one-stop" shopping for software. Mass
merchandisers, especially, want Com-
modore designers to provide a complete

hardware/software package. That's what

they're doing now, and they intend to do
even better in the future.

In the small-business market, the soft-

ware is the computer. The manufacturer
has to provide top-quality word process-

ing, electronic spreadsheet, accounting,

database and management software. The
new "B" series small-business micro-

Pin Number Name Description

1 gnd Protective ground
2 TxD Transmit data

3 RxD Receive data

4 RTS Request to send

5 CTS Clear to send

6 DSR Data set ready

7 gnd Signal ground

8 DCD Data carrier detect

20

6&8

20 DTR Data terminal ready

Warning: Commodore points out that Pin 13 always has + 5 volts on it; do not con-

nect anything to this pin and do not let stray wires touch it!

Table 1. Pin numbers, names andfunctionsfor RS-232jumpers.

computers will be introduced this sum-
mer with some of the most powerful,

best-selling software packages in the

industry.

Commodore will continue to work
closely with third-party software devel-

opers by inviting them to become part-

ners. The company already has launched

a major software-acquisition effort to

contract existing software and to develop

new programs. Commodore also is ex-

ploring new techniques for marketing
software.

Commodore Specs
Preliminary specification sheets on

two ofthe new systems from Commodore
show that the first C-64-compatible por-

table computer is tentatively called the

Executive-64 (it's also being referred to

as the SX-100). It includes a built-in, six-

inch color monitoi with a 40-t oluinn by

25-line display and lb colors.

Other features include standard SID
sound capabilities (with three voices and
nine octaves), a single built-in floppy disk

with 170K capacity. External Video Port,

Commodore Serial Bus and C-64-com-
patible External Bus (cartridge).

The second specification sheet shows
details of the Commodore B- 128/80. This

system uses the eight-bit 6509 processor

with a 2 MHz clock rate. It offers an

Circle 246 on Reader Service card.

I• Standard Centronics Parallel or Serial RS232
• Compatible with most computers — Ask About Yours!

^
• High Speed Heavy Duty. Commercial Grade
• Full 132 Column Printout Capacity
• 2,000 Character Print Buffer — No waiting on Printer

• Tested and reconditioned by Johnson & Johnson
• Full parts and labor WARRANTY
• 375,000 Character Ribbon Included FREE
• Uses Metal Printwheel Included FREE!
• Friction Feed Standard
• Serial Baud Rates up to 19,200

USE ALL THESE FEATURES AND MORE!
• 10+12 Pitch and True Proportional Spacing
• Bi-Directional Printing

• Bold Printing
• Underline Words or Sentences
• Subscripts and Superscripts
• Multiple Tabs
• Graphics on 1/120 inch

• Communications commands with serial

• Built-in self tests and Diagnostics
• Strike through Printing

PRINTS AVERAGE LETTER FASTER THAN 80 CHARACTERS PER SECOND EPSON

LIMITED QUANTITY!
TO ORDER CALL (817) 589-2000

JOHNSON & JOHNSON COMPUTER CORP.
2229 EAST LOOP 820 NORTH, FT. WORTH, TEXAS 76112
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Address Write Access Read Access

SEFFO Fill transmitter Read receiver

SEFF1 Reset chip Read status register

SEFF2 Command register Command register

8EFF3 Control register Control register

1

Table 2. Addresses and accessesfor ACIA.

Control Bits Function Data (hex)

7 number of stop bits 0- 1 stop bit

1-2 stop bits

6-5 word length 0-8 bits

1-7 bits

2-6 bits

3-5 bits

3-0 baud rate 06-300 bps
select 1 of 15 08-1200
available; exam pie:

0E = 9600

Table 3. Control bits andfunctionsfor SuperPET serial port.

Command Bits Function Data (binary)

7-5 Parity options xxO-no parity

001-odd parity Tx + Rx
01 1-even parity Tx + Rx
101-mark parity on Tx

Rx disabled

1 1 1-space parity on Tx
Rx disabled

4 Echo/No Echo 0-no echo (Full Duplex)

1-echo Rx (Half Duplex)
3-2 Transmit control 00-Tx disabled, no RTS

01-Tx enabled, RTS
10-Tx disabled, RTS
1 1-Tx disabled, RTS

transmit BRK
1 Receiver interrupt O-interrupt enabled

1 -interrupt disabled

Data terminal ready 0-disable Rx/Tx
1-enable Rx/Tx

Table 4. Command bits andfunctionsfor SuperPET serial port.

80-column by 25-line black and white

display with business graphics, using an
external monitor.
There's a full upper- and lowercase

keyboard with a 19-key numeric keypad
and ten dedicated function keys. The inter-

nal 128K RAM memory can be externally

expanded. External interfaces include
parallel I/O port, RS-232C, IEEE-488,
video interface and cartridge. I assume it

supports all standard PET/CBM periph-

erals.

Bonus Packs
Owners of the Commodore-64 should

be interested in the new bonus packs of-
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fered by Commodore.
The Disk Bonus Pack is being offered

free to anyone who buys a C-64 along
with a VIC- 1541 disk, or you can pur-

chase it separately. A separate Tape Bo-

nus Pack is also available for those with-

out the disk. The package includes a
number of utilities, graphics and sound
demos, games, educational and personal

programs. The tape version includes five

tapes with programs that do not require

the disk drive.

The utilities include:

• C-64.Menu—For easier loading of pro-

grams from disk.

• Change Disk—To change the disk de-

vice number via software.

• Copy-A1164—For copying files from

disk to disk.

• 1541 Disk Backup—For creating cop-

ies of entire disks with a single drive.

• Dump—Displays disk files in hexa-

decimal.

• Load Address—Displays the load ad-

dress of any program file.

• Supermon64.Vl— Is an expanded
6502 machine-language monitor.

• PET Emulator—For running existing

PET programs on the C-64.

• DOS Wedge—For short-cut disk com-
mands without using Print# .

Graphics and sound demonstrations

include:

• Color Test—For adjusting your televi-

sion monitor.

• Character Editor—For creating alter-

nate character sets.

• HiRes Loaded—For high-resolution,

two-color pictures.

• Sprite Editor—Creates sprites for fu-

ture use with other programs.

• Organ—For a full keyboard solo or

polyphonic organ.

• Songs—For sample music tunes.

• Sound Effects—Presents a wide range
of sound effects.

Game programs included are:

• Arrow—A snake-type game where you
try not to hit yourself.

• Joystick Demo.
• Labyrinth—A challenging maze game.
• Lemonade—Where you run a lemon-
ade stand.

The educational and personal pro-

grams include:

• Bits & Bytes—Where you learn some
fundamental computer terminology and
concepts.

• Disk Commands—Teaches you to use
the disk drive.

• Snoopy Math—A math game for

youngsters.

• Amortization Table—Creates load-am-

ortization tables for any type of loan.

• Calendar—Can display any particular

month in any year.

• Mortgage—Calculates information es-

sential to any mortgage.

SuperPET Serial Port
Some serial interface devices require

only two connections, for the transmitted
and received data, plus the correspond-

ing grounds.

In RS-232 terms, the SuperPET is con-

sidered a Data Terminal and requires five

control lines in addition to the data and
ground lines. If the device connected to

the SuperPET serial port, the Data Set

device, cannot supply all the required
control signals, then the plug at the Su-
perPET end needs several jumpers to

function properly.

Specifically, one jumper is needed be-



I Adding a printer to your computer makes
sense. But deciding which printer to add can be

tricky. Do you settle for a printer with limited

functions and an inexpensive price tag or buy a

more versatile printer that costs more than your

computer? Neither choice makes sense.

Here's a refreshing option — the new, compact

STX-80 printer from Star Micronics. Its the under

$200 printer that's whisper-quiet, prints 60 cps

and is ready to run with most popular personal

computers.

! The STX-80 has deluxe features you would

expect in higher priced models. It prints a full 80
columns of crisp, attractive characters with true

descenders, foreign language characters and
special symbols. It offers both finely detailed dot-

addressable graphics and block graphics.

And, of course, the STX-80 comes with Star

Micronics' 180 day warranty ,90 days on the

print element).

The STX-80 thermal printer from Star

Micronics. It combines high performance with

l a very low price. So now, there is nothing in^ the way of owning a quality printer.

Manufacturer s suggested retail price

icronics'inc
THE POWER BEHIND THE PRINTED WORD.
Computer Peripherals Division. 1120 Empire Central Place.

Suite 216. Dallas. TX 75247 (214) 631-8560

WNtn ««.
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Circle 361 on Reader Service card.



Status Bit

1

2

3
4
5

6
7

Function ( 1 = condition true, O = false)

Parity error

Framing error

Overrun error

Receiver data register full

Transmitter data register empty
No data carrier

Data set not ready

Interrupt

Table 5. Status bits andfunctionsfor interrogating ACIA status.

tween pins 4 and 5, and another set of

jumpers is needed between pins 6, 8 and
20 (see Table 1). These jumpers will fool

the SuperPET into thinking that the se-

rial line is connected properly and the two
devices should be able to communicate.
However, there will be no handshaking

to prevent data overrun, since the control

lines are not really being used.

The SuperPET's serial port is con-

trolled by a 655 1 Asynchronous Commu-
nication Interface Adapter (ACIA) that

features a software-controlled baud rate

generator. The ACIA is "seen" by both

microprocessors at the same address
from $EFF0-$EFF3 or 61424-61427
decimal (see Table 2).

The control register is used to select

the operating mode, word length, num-
ber of stop bits and baud rate, among
other things (see Table 3).

The command register is used to con-

trol parity generation/checking, receiver

echo and transmit/receive functions (see

Table 4).

The status register is a read-only regis-

ter and allows you to interrogate the

ACIA status (see Table 5).

The RS-232 connector for the serial

port is buried inside the SuperPET cabi-

net. It's a standard 25-pin female sub-

miniature-D-type connector.

To get to the connector, you have to re-

move the two screws at the bottom of the

cabinet and lift the top, but please be sure

the power cord is disconnected first.

Circle 194 on Reader Service card.

FIVE POWERFUL SOFTWARE
DEVELOPMENT TOOLS

Plus Zhc Stating flew Book

IHSm* THE COMMODORE 64™

THE BOOK
A complete clear explanation of machine
language, Assembly language, Commodore 64
architecture, graphics, joystick and sound effect
programming. Detailed step-by-step guide to the
use of the development tools. How to combine
BASIC and machine language, make auto-start

cartridges, interface with the internal ROM-
based programs of BASIC and the Kernal.
Sample programs fully explained.

THE TOOLS
Assembler/Editor/Loader/Decoder/Monitor
Full-featured Assembler allows use of labels,

comments and arithmetic expressions to create
machine language programs. Create, save,
modify Assembly language programs with the
Editor. Load and link machine language modules
with the Loader. Decode machine language back
into assembly language for study or input to the

Editor. Single-step program execution with the
Monitor. Combines Assembler/Editor for maxi-
mum ease of use.

ALL FOR $54.95 PLUS $2.00 POSTAGE AND HANDLING Add $5.00 for disk version.

Send check, M.O., VISA/MC ($2.00 S.C.) or specify C.O.D. (add $3.00) to:

&/Am
P.O. Box 207, Cannon Falls, MN 55009

507-263-4821

Commodore 64 ,v
is a registered TM of

Commodore Business Machines Inc.

The Program Sampler
I'm currently assembling a collection

of sample programs—to be called The
Software Sampler—from various com-
panies.

I intend to include programs that are

offered as samples or demonstrations of

available products and their abilities.

The programs supplied will be grouped

by system type, with separate disks for

the PET/CBM, Commodore-64, VIC-20
and future Commodore systems.

The Software Sampler disks will be dis-

tributed via mail at a nominal cost to cov-

er reproduction and handling fees.

Programs will be under 16K in length

to allow a reasonable number of pro-

grams on each sampler disk. Ifmore than

Software manufacturers
will have an opportunity to

list programs offered as

samples or demonstrations
of available PET/CBM,
Commodore-64, VIC-20
and future Commodore

systems.

one program is submitted by a single

company, the programs will be put on
separate sampler disks, whenever possi-

ble, to provide more variety on each disk.

An information package will be gener-

ated and included on each disk to indi-

cate what is included on that particular

disk and whom to contact for catalogs or

more information.

The Software Sampler should provide

more information on what software is

available, the companies selling the soft-

ware and the quality of their programs.

It'll give you a chance to see a variety of

programs from a number of companies,
at a minimum cost.

So far, more than 175 letters have been
mailed to various companies across the

country, and the initial response has

been overwhelming. It probably will be

several months before the companies
have their sample programs ready, so

watch for more details on when the first

disks will be ready for distribution and
what will be available.

If your company would like to partici-

pate and did not receive details in the

mail, please write directly to me as soon

as possible.
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PERSONAL
COMPUTER
SUPPLY

Circle 249 on Reader Service card.

Dear Computer Lovers,

You wouldn't believe the excitement around here when we got our first VIM! Now every-
one's talking to their Apples! You can, too—see below. We're leaving no stone unturned to
find the greatest, most innovative products to offer you. Our prices are very attractive, but
the best deal I can offer is the personal attention we give your order. Call me today!

Al Kemp
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ORDERING INFORMATION: Mail— Certified check, money order or, with personal check, allow 2 wks. to clear. Include phone no. Phone— Visa and Mastercard,
3% service charge added. No C.O.D. or foreign orders. Michigan residents add 4% sales tax. SHIPPING: Free for certified checks and money orders. All others

add $2.50 or 1% of order, whichever is greater. WARRANTY: All products warranted by manufacturer.

For Immediate Response — 1-800-421-4157
Call during business hours, 8 • 5 Eastern Time. In Michigan, call collect 616-345-8681.

Personal Computer Supply, a division of MCE, Inc. 157 S. Kalamazoo Mall, Kalamazoo, Michigan 49007

1711 Corinthian Way, #185, Newport Beach, California 92660



WHATS NEW, ? By Thomas V. Bonoma

This PC Keyboard
Feels Right at Home under $50

Sneak Preview

Of Best WP

Getting Personal

Well, here I am, pounding away on a

KeyTronic KB5150 keyboard (courtesy

of Pauline Elrod at KeyTronic, PO Box
14687, Spokane, WA 992 14). I never could

understand what the furor about the PC
keyboard was all about. Sure, it's strange,

but it has a fine feel to it, and you get used

to stretching your fingers to infinity after

a while.

The KB5150 ($235), contrarily, asks

you to get used to nothing. Its designers

moved the Shift and Return (that's right,

no more symbols—just words) back to

"where they belong." and that move alone

earns a cigar.

Then, they cut that large "plus" key on

the keypad in half, and made the bottom

half an "enter" key. Great!

Then, in a stroke of absolute genius,

they gave us LEDs on Caps Lock and Num
Lock. (How many times have I wished for

those?)

This keyboard has a totally different feel

from PC's old standby. It's lighter, the

keys in the middle are flatter (the Key-

Tronic people would call them ergonomic)

and I do believe that when I quit hitting

the slash key when I mean to hit the shift

key and reeducate my fingers to no tor-

ture, it's going to be a whole lot faster.

Don't tell anybody, but I even dropped

it—from about three feet. When I picked

it up and shook it, not a rattle—and it

works fine!

I understand you can get this nice addi-

tion for about $199 discounted, and it's

worth it. (Wait until they try to get it back!)

This month, we're going to evaluate

some new word processing and Calc-type

programs. Then we'll look at three pro-

grams that really mean business for the

business user. We'll also check out two

new DBMS programs—one of them not

called perfect but close to it and the other

called perfect but not.

In the "other" category are two new
languages, a symbolic mathematics sys-

tem and one of the best copy programs

I've seen. We'll conclude with "my" new
graphics program. Created. bas, which

was generated totally by the PC on the PC.
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Texts and Calcs

Two new Calc-type programs are avail-

able, and you should be aware of them.

From Perfect Software (702 Harrison St.,

Berkeley, CA 94710) comes Perfect Calc

($295), which runs in either mono-
chrome or in color on the 64K PC.

Perfect Calc

Perfect Calc is part of the "Perfect"

series of software (including Perfect

Writer, Perfect Filer and Perfect Speller)

that uses the same keystrokes in an at-

tempt at integration. (As I write this, the

Writer and Speller programs have not been

released; Perfect Filer is reviewed below.)

Perfect Calc has several unique fea-

tures. One: it's fast. Two: it continually

swaps portions not only of its own code

but of the data spreadsheet in and out of

memory, so you don't need to worry about

memory management—even on a 64K
machine. The system deals with it for you.

Three: you can have up to seven spread-

sheets active at one time (although you're

limited to two display windows), you can

overwrite one buffer with another (for ex-

ample, add "expenses" from a subsidiary

to a master spreadsheet) and even link

spreadsheets together in true fashion so

that recalculation on one affects all the

others. Also, you can define the order and

type (e.g., mutual) of dependency, and in

this way deal more adequately with com-

plex calculation requirements.

All these features make Perfect Calc one

of the most flexible spreadsheets around.

Unfortunately, Perfect Calc has its

drawbacks, and I think they're serious.

The program obviously has been written

to be exportable to a lot of different

computers, because it's not customized to

the PC at all. Instead, it relies on control-

and escape-code sequences, often multi-

ple ones, to invoke its functions.

For instance, you exit the program with

<CTRL-XXCTRL-C>. a complex and
unmemorable venture at best. "Home,"

"End," "Pg Up" and the like are not recog-

nized either; instead, the corresponding

codes needed for paging upward are

<CTRL-Z>.

Even though some attention has been

given to organizing these codes, <CTRL>
always refers to vertical movement and

ESC to horizontal; even with good on-line

help, I find this command mumbo-jumbo
less than satisfying. Since Perfect Calc

uses no menus—instead taking the

"blank screen" approach of VisiCalc

—

these codes are especially problematical.

Next, PC has a limited set of built-in

functions (only 20 by my count), and

most of them are statistical (ABS, AVG.
COUNT) and mathematical (EXP, SQRT,
LOG). The lone financial function, NPV.

is a good one, but the program needs

some expansion here.

Finally, and most seriously, you are

unable to "point" to ranges in order to

enter them into formulas. That is, in-

stead of being able to write SUM(, and

then point to the beginning and ending

cells you're interested in. you actually

have to write the cell letters and numbers
into the formula.

In other regards, like number-format-

ting, recalculation speed and options.

Perfect Calc is competent. I do wish,

though, that its authors had taken the

trouble to customize it to the PC. That

would mean, however, that they couldn't

write just one hardbound document
to serve for all of its versions, as they

have done.

By the way, the Lessons disk of tutori-

als, coupled with the ones in the manual,

make this one of the better programs to

learn if you'll put up with all the con-

trol/escape codes necessary. And, a ref-

erence card is provided (and needed).

EasyCalc

From Norell Data Systems (3400
Wilshire Blvd., PO Box 70127, Los Ange-

les, CA 90010) comes EasyCalc ($99.95),

available for mono or color and also for a

minimum of64K (more is recommended).
You would swear that Perfect Calc and

EasyCalc, when run in color, are from the

Address correspondence to Thomas V.

Bonoma, 45 Drum Hill Road, Concord
MA 01 742.



same basic Calc routine. Two reasons are

that the screen colors are identical and
the prompts are , identically placed. If

these were papers submitted by two stu-

dents, I'd call them into my office.

There are, however, important differ-

ences between the programs. EasyCalc
offers neither virtual memory nor depen-

dency spreadsheets, but it does custom-
ize itself to the PC's cursor-movement
keys. And for the remainder of the com-
mands, it uses a VisiCalc-familiar

"command character plus command"
sequence.

EasyCalc also has on-Jine help, con-

tains a tutorial on the disk and has sam-
ple files. It has no reference card, though,

and it doesn't allow cursor-pointing for

formal input.

EasyText

Norell's EasyText ($79.95) is a text

postprocessor in the order of Runoff.

With EasyText, you need to prepare your

text before using a text editor, and to in-

sert in it at appropriate points various

"dot'' formatting commands, like ".ce"

for center.

When you run your unformatted text

through EasyText, it displays it either on

the screen or on the line printer. Post-pro-

cessors, like Runoff, largely have been

abandoned since it has been possible to do

interactive text processing with on-screen

reformatting, a la WordStar.

/ However, there's much to be said for

post-processors—they're quick, they use a

relatively limited array ofcommands that

produce powerful effects and they're toler-

ant of almost any strangeness in input for-

mat, as long as the output requirements

are specified.

Norell's post-processor is supplied as a

".COM" file, and thus gives the kind of

speed expected from Norell products.

SuperWriter

More in the realm ofcurrent approaches

is Sorcim's SuperWriter ($295 from Sor-

cimCorp.,2310Lundy Ave., San Jose, CA
95131), which I reviewed last month.

I told you I really liked the archiving,

disk management and word processing

routines themselves, which have all of the

good and none of the bad of the old Magic

Wand program.
I also told you that the program had a

nasty habit of slowing down as the screen

fills. I have since received an updated ver-

sion of the program and had a chat with

the marketing people at Sorcim.

Unfortunately, the updated version of

the program doesn't fix this problem.

Fortunately, the Sorcim people are aware

of it; they've even named it ("screen

burst") and are working at removing it. By

the time you read this, the program

should be bug-free, and, in that state, will

be one of the more impressive word pro-

cessors on the market.

If you have one of the versions with

"screen burst," get on the phone and tell

Sorcim that it's just not acceptable.

Finance, Graphics and
Combination Programs
The big software news is Lotus Access

Systems' 1-2-3 (see the May 1983 Micro-

computing, p. 60, for a complete review).

While that combination package is attract-

ing all the attention, a few other graphics,

business planning and combination soft-

ware packages are worth looking into.

Micrograph

Micrograph (2Y's Associates Ltd., Box
6733, Station J, Ottawa, Ontario, Canada,

K2A 3Z4; $245), is a graphing package

that offers multiple inputs and outputs,

along with some statistical/pictorial

manipulations in the middle.

Micrograph accepts as input VisiCalc

and SuperCalc files, and it has its own in-

put editor. It will output its bar, pie or line

graphs on an Epson, an HP7470A plotter

or a Calcomp plotter (the plot routines re-

quire 128K RAM in your PC and an extra

$50 out of your pocket).

Program interface modules for dBase II

and for TK Solver are available at extra

cost, and soon 2Y's will release an op-

tional videotext database storage module
as well.

The programs themselves, supplied in

compiled Basic on a single disk, seem to

run well; I had no trouble with the

package. The trend-line analysis program,

which reports statistics and trend
statistics in a line graph format, is

especially useful for statistical analyses.

There is no disk-based tutorial and
there's only one sample file. At $295 for

the base system, plus $50 for each plotter

Circle 33 on Reader Service card.

PALANTIR
(PalanTEER)

Word Processing

TM

Pronouncing it is the hardest part
Mastering Palantir Word Processing is a snap,

if you don't worry about how to say it.

If you've never seen a computer before, you'll

want to step through our relaxed and friendly

lessons, just to learn some of the terms.

But you won't hurt our feelings if you never read

the manual. We worked awfully hard to make
our manual easy to read and understand, but

we worked even harder to make Palantir easy

to use without a manual.

We aren't the only ones saying that Palantir is

easy to use.

In a recent review (80 Micro, September 1 982)

Palantir was compared to Select™ and Scrip-

sit™ 2.0. It was not surprising (to us, anyway)

that the reviewer found Palantir easiest to

learn and to use. (Select was third.) But even we

were surprisesd when he also rated our tutorial

highest. We, too, had believed Select's ads

about typing "T" for Teach™.

Just because Palantir is easy, that doesn't

mean it can't perform. The reviewer also said,

i

j
Designer Software '"

j

]
HOUSTON

|

i
i

3400 Montrose Blvd., Suite 718
Houston, Texas 77006
713-520-8221 Telex 790510

"Palantir's ease of use is not at the sacrifice of

power or efficiency."

And the reviewer didn't even see Mailout™ — a

form-letter function so simple that real peo-

ple— like you — can use it without a programmer.

Create letters, labels, reports— repetitive files of

all kinds— by adding a few straight-forward

commands to use variables, conditionals and

nested files. It even has four-function integer

math if you want to get tricky.

Other word processors can't beat it for power,

and they never get close on usability.

Palantir doesn't cost you an arm and a leg You

can get Palantir Word Processing, not for the

$745 of Word Star with Mail Merge™, not for

the $595 of Select, but for only $450. For the

closest thing to a dedicated word processor this

side of $10,000, that's not bad.

Palantir. Ask your dealer for it by name. If he

can't pronounce it, we answer to almost any-

thing that begins with "P".

Say it again— "Pal-an-TEER." The rest is easy.

Palantir, Mailout and Designer Software are trademarks of Palantir, Inc.

WordStar and Mail Merge are trademarks of MicroPro International Corporation, Select and Teach are trademarks of Select Information Systems, Inc .;

Scripsit is a trademark of Tandy Corporation, IBM is o registered trademark of International Business Machines Corp
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Circle 222 on Reader Service card.

POWER LINE

PROBLEMS?

SPIKE-SPIKER® ...THE SOLUTION
Protects, organizes, controls computers &
sensitive electronic equipment. Helps prevent

software "glitches", unexplained memory loss,

and equipment damage. Filter models attenuate

conducted RF interference. 1 20V, 1 5 Amps.
Other models available. Ask for free literature.

O *&

nil
DELUXE POWER CONSOU

$79.95
Transient absorber, dual 5-stoge

filter. 8 individually switched

sockets, fused, moin switch, & lite.

OUAD-ii $59.95
Transient absorber. Dual 3 stoge

filter. 4 sockets, lite.

QUAD-i $49.95
Transient absorber, 4 sockets.

MINI-II $44.95
Transient absorber, 3 stage filter,

2 sockets.

MiNi-i $34.95
Transient absorber, 2 sockets.

\A£m
.®

215-837-0700
Out of State Order Toll Free

800 523 9685
DEALER INQUIRIES INVITED • CODs odd S3 00 + Ship.

6584RuchRd., Dept. MC
Bethlehem, PA 18017

Circle 322 on Reader Service card.

ZX81/TS1000
CATALOG

Use the convenient coupon
below and send for your FREE
[catalog TODAY'

New from Gladstone

Electronics! Our ZX81

TS1000 catalog will

take you where no one
has dared go before '

You will view the

widest selection of up-

to-date software, books
and hardware add-ons
available to get the

most from your

personal computer.

This exciting new 34

page color catalog lists

arcade, fantasy and

family games, business

and educational

programs: books for

beginners as well as

experienced users:

hardware add-ons and

other peripherals for

use with ZX81TS1 000
Home Computer!

New! Write for your s Today!
Complete and mail now for your FREE copy!

For information call (716) 874-5510

ElectronicsGLaDSTOtlE
Please rush me this exciting new ZX81 TS1000 catalog

Name

Address

City _ State Zip

Mail to: 1585 Kenmore Ave.. Buffalo. NY. 14217

In Canada: 1736 Avenue Rd.. Toronto. Ont. M5M 3Y7

module and $70 for the dBase and other

interface modules, though, there should

be lots more. The documentation, while

adequate, is thin, and could be better.

Micrograph is a competent system, but

it's overpriced for what it delivers. For the

same $245 (but minus the statistical ma-
nipulations possible), Fast Graphs will do
all that Micrograph will, and it will print or

plot on anything you've got.

Bottom Line Strategist

From Ashton-Tate (10150 W. Jefferson

Blvd., Culver City, CA 90230) is the Bot-

tom Line Strategist (BLS), a decision-

support utility for managers to help them
determine financial and marketing
strategies.

BLS ($400) requires PC-DOS or CP/M-
86, 1 28K of PC RAM and a color or mono-
chrome monitor (but you must specify

which when you buy the package). BLS
is useful for developing business plans,

evaluating investment opportunities,

pricing products, determining break-

even points and analyzing competition.

The system consists of a master menu,
submenus and output routines (which

include paper reports and graphics on
the PC screen). An executive overview of

the system is provided: so is a flowchart

of its operation among the menu choices.

First you'll input your key business as-

sumptions, including ones about growth
(development time for new products),

rate of customer acquisition and time (in

months) to reach 50 percent of max-
imum sales. The next assumptions set

includes cash outlays and asks about
fixed costs, variable unit costs and other

costs, as well as about pricing policies.

The third area concerns productivity;

it asks about the projected inflation rate

and the "experience curve." The final as-

sumptional input area concerns some ac-

counting variables, like book value, sal-

vage value and accounting method in use.

Once these things are done, the results

per unit input are enormous. First, the

program gives you your net present val-

ue and break-evens in a four-part sum-
mary that includes a cash flow analysis.

Next, you can wander around the other

options, most of which have graphics,

bar or line charting displays.

Your customer growth curve by month,
for example, is available from option 1 as

a bar graph. Press P and it's dumped on
your printer. While using the screen,

zoom in or out on interesting portions of

the graphs as you wish.

Ashton-Tate has a reputation for pro-

ducing only the best business software to

be had. BLS is no disappointment in that

regard. Could you emulate all this in

1-2-3, or VisiCalc? Sure you could, be-

cause, except for the zooming and such,

it's all marketing/financial modeling. But
if you need to write a business plan for

that new software venture you have in

mind, this is one of the best packages
I've seen.

Execute has integrated well its

word processing, spreadsheet

and DBMS programs.

Execu/Bus

Executec Corp. (3868 Carsen St. S32 1

,

Torrance, CA 90503) let me get an early

look at its Execu/Bus system.

Execu/Bus, a software integrator and
its associated application programs, re-

quires a 128K PC to run. Execu/Bus itself

allows data-sharing among all applica-

tions supported by the system. Included

on the demonstration disks were Ex-

ecu/Model, Execu/File and Execu/Writer.

Missing was Execu/Graph, a graphics

processor.

The system, which supports mainframe
communications as well as importing/

exporting files to the Execu/Bus, works
well. There is on-line help available, and a

full utilities package (e.g., a directory), like

that of the "file and disk manager" rou-

tines in 1-2-3.

The individual software packages, such
as Execu/Writer, are well-integrated with

the PC's function keys and environment.

Moving, at least from the spreadsheet to

the word processor, is not difficult; it re-

quires an "©include" statement to incor-

porate the saved spreadsheet file into the

memorandum being prepared.

The word processor itself seems to be
the best part of the system; it's smooth
and has a number of time-saving com-
mands, like "©itemize." which can be in-

serted into the text to perform functions

when run through the post-processor and
printing routine (PowerText is a more ad-

vanced version of this concept, judging
from the Execu/Bus demonstration).

Of course, it's hard to tell much from

demonstration programs, where the soft-

ware must be used rather than more re-

vealingly abused. From what I've seen,

though, Executec has integrated well its

word processing, spreadsheet, and DBMS
programs. Whether the graphics package
will also work as advertised when it is re-

leased, we'll have to see.

DBMS Programs

DataEase

From Software Solutions (57-C Wedge-
wood Road. Stratford, CT 06490) comes
DataEase, a relational DBMS written in C
which runs either in color or mono-
chrome on the PC.

DataEase, which is supplied on four

single-sided floppies, requires 128K of

memory, two drives and PC-DOS. It is a
forms-driven system, so even the con-

figuration tasks for different machines
and printers are done on easy-to-fill-

in forms.

Configuring a printer, such as the
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Prism, is as easy as filling in the blanks
with relevant control codes. Those forms
are presupplied for Epson, NEC and Dia-

blo printers; the one for the Prism, prom-
ised in the manual, was not.

In addition, the system supports both

multiple users and multiple security

levels, and maintains its control with

passwords. Up to 26 different databases

can be managed in this manner, each
with 20 forms, 255 fields per form, 255
characters per field and 64,000 records

per form. The program is not copy-pro-

tected, and it can be moved over to a hard
disk for large applications.

In use, DataEase is clean, functional

and fast. It's "smart" enough, for in-

stance, to keep the most recently used
disk sectors in memory to reduce the

need to call in from disk. It uses B-tree

indexes, automatically kept, for impor-

tant fields. Full and complete menus are

given for each function, and the system is

fully integrated with the PC's function

keys to minimize keystrokes.

Your records (forms) can be multiple

pages long, can include many field types,

including a "multiple choice" one, and
are easy to design and reorganize when
that becomes necessary.

Perhaps the most outstanding feature

of this system, though, is its report

generator, which uses a "Query Report

Language" (a cross between plain old

English and DBMS-ese to simplify the

task of pulling data from the system). In

addition, full facilities for backing up,

restoring and database status are sup-
plied as utilities.

DataEase is a serious, integrated
system that has been well-thought-
through and well-coded for managers
and hobbyists alike.

Where are the problems? Well, in a sys-

tem like this one, a critic is reduced to nit-

picking, so here goes: I wanted default

entry, range-checking and automatic fill-

ing options on the data entry system, but
I didn't find them (only VersaForm has
these features, but it has drawbacks too:

see my March 1983 column).
When a manual says it has a prede-

fined form for the Prism printer, it ought
to have one. Also, the manual (although

complete) has no on-disk tutorial or ex-

ample files to help with what I found to be
tough sledding. A quick-learning hand-
book, however, is supplied in addition to

the reference manual.
If you buy DataEase, Software Solu-

tions says it'll soon be releasing a fully-in-

tegrated word processing package and a
graphics package for the DBMS.

Perfect Filer

Well, nothing's perfect. Or is it? Here
comes Perfect Filer (Perfect Software,

702 Harrison St.. Berkeley, CA 94710:
$595). which has its documentation in a

Circle 122 on Reader Service card.

THE CD! 4C/8C VIDEO CARTRIDGES
Quantum Data, Inc. produces two 40/80 Video Cartridges for the Commodore VIC-20 computer. The Video Cartridge which does not
contain memory, and the Video Combo Cartridge which contains 16K RAM composed of eight 611 6 CMOS memory chips.

The 40/80 Video Cartridge or the 40/80 Video Combo Cartridge is the means to upgrade the VIC-20 computer to a 40 * 24 or an 80 *

24 character display. This provides a wealth of new uses for the VIC-20 and with the appropriate software you can now accomplish
quality word processing and various business functions that previously were difficult to achieve with only the VIC's standard 22
character video display. Both Cartridges feature a screen printing routine and o terminal emulator routine which are written in BASIC so
that you can add these capabilities to your programs.

Gther Cartridges can be plugged into the memory expansion port of the VIC-20 or an expansion chassis. The 40 character mode may be
easily viewed on most standard T.V. sets but a monitor is required for the 80 column mode to provide the necessary additional resolution.

VIDCO CRRTRIDGC $1 59.95
VIDCO COMBO CARTRIDG6 $259.95

Coll (714) 553-1945 to place your order today!
Ask for other VIC-20 hardware and software peripherals!

QUANTUM DATA, INC.
14252 Culver Drive, Suite A, Box 285, Irvine, CA 92714

Items in stock ready for immediate delivery.

Visa or Mastercard accepted. Above prices retail in U.S. dollars. Shipping and handling not included.

VIC 20 is o trademark of Commodore Business Machines

Circle 131 on Reader Service card.

ftiitftt m*
T 2 8 *

• • • •

Add a BTA smart multiport controller to your C.P.U.

The MODEL 524 expands a single RS232 port to four
individual ports with port selection and baud rate

controlled by user software.

Buffered inputs permit simultaneous operation in-

creasing data exchange rate.

62K spooler model also available.

Price

$249.00
Bay Technical Associates

P. O. Box 387, Bay St. Louis, MS. 39520

601 - 467 8231
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paperback book form, according to a

press release, because the authors

believe in making the program perfect

the first time, and not in revising.

When they start making claims like

that, I start looking very, very closely.

Looking closely didn't help, however,

because neither of the two copies of

Perfect Filer that were sent to me would
work correctly. I called Perfect Software,

and on the third telephone call, I reached

someone who assured me that the version

of the program sent to me was the same as

the one sent to dealers, and that I'd "be

taken care of." I wasn't.

What follows is from the manual, 'cause

I sure didn't see Perfect Filer work.

Perfect Filer is a menu-driven, color or

monochrome DBMS that, like its cousin

Perfect Calc, is well-written and quite

extensive. The program comes with two

different tutorial databases on disk (an or-

ganizational and individual one), has on-

line help and nicely done tutorials in the

documentation.

The filer program itself is complete and

concise, containing some versatile sort

routines, selective subset search and re-

port criteria, and built-in date/time, finan-

cial and relational formats.

Data-edit forms and printer forms both

can be defined on Perfect Filer, allowing

you to manage data viewing and retrieval

and to use the same data on the printer for

mailing labels, invoices and straight col-

umnar reports.

Perfect Filer basically uses the same
cumbersome command set as Perfect

Calc (although the letters sometimes
stand for different things). So, in theory, if

you wade through the memorization

necessary to use one of these programs,

you can use all four.

Like Perfect Calc, Perfect Filer is uncus-

tomized to the IBM, and it relies on all

those control and escape sequences in-

stead. I'll let you know more after I've been

able to get a working version of PF, and

after I've seen Perfect Writer.

Other Stuff

Microsoft (10700 Northup Way, Belle-

vue, WA 98004) has released its mu-
MATH/muSIMP-80 for the IBM PC.

In case you weren't aware of these pro-

grams and language (there's a whole

high-level language here, besides a full

applications set), muSIMP is Microsoft's

attempt to simplify and rationalize LISP

(LISt Processing language) for the micro-

computer. LISP is best known in applica-

tions involving artificial intelligence.

The muSIMP-80 provided by Microsoft

has a full-function set, a resident editor

and, generally, pretty much everything

you'll need in order to learn a variant

of LISP.

But you don't want to learn LISP?

That's OK, because the muMATH portion

of Microsoft's product has one of the best

(and only) nonmainframe symbolic math-

ematics systems available. It will reduce

fractions, do algebra and even differen-

tiate and integrate functions for you. As
the manual says, it's designed to take the

"busy work" out of relational mathema-
tical manipulations so that you can con-

centrate on learning and exploring.

muMATH is a nice package, although

it's not easy for the novice user to work
through, because too much time is spent

in the documentation on the functions

and options of the package and not

enough on teaching the user. A good set

of disk-based tutorials, which run in

mu/SIMP, of course, are supplied with

muMATH. More could have been done,

however, with the education aspects of

this product.

If you ever need to know how to make
sense of 3*Xt3 + 13/XM/91 + 21*X = Y

+ 2X * 3, muMATH can tell you.

Thread

Thread ($249 from DWB & Associates),

is an interpretive threaded language that

claims more understandability than its

relatives, like Forth.

A threaded language usually is built

from a small set of procedures, or words;

other words can be defined from these.

Circle 39 on Reader Service card
Circle 343 on Reader Service card.

S C M DAISY WHEEL
New Smith Corona TP-1

True letter quality printer for less than the cost of an

office typewriter! Priced $500 less than other popular

daisy wheel printers!

SALE PRICE:
$499.

*LESS $50 REBATE*
June-Julu 19S3

FEATURES:

if Friction feed

if 15 cps. 120 wpm
^ Changeable daisy wheels

if Parallel or serial interface

if Compatible with R/S, Apple, etc

Kgl SUNLOCK SYSTEMS
=* 4217 Carolina Ave

Richmond. Va 23222
AWmONAL PRINTER SPECIALS

Epson OkJHntn nonunJ C.ltrih

MK80 $369 ilk $419 10 $319 8510k? $399

SOFT 499 83A 639 10S 409 1550? 699

F-X80 559 92 499 15 469 ¥10-40 1299

MXJ0O 649 93 849 15S 559 F70-55 1595

WE WILL MEET OR BEAT kNV kVVERTISEV PRICE

TO ORDER CALL TOLL FREE 800-368-9191
In Virginia call 804 321 9191

We accept MasterCard. Visa and CODs

mm® wnm

most Drives $13

Apple $15

Atari $15

Epson mXSO $15

TRS 80 Color $15

Vic $15

Epson mXlOO $18

TRS80 $18

Apple III $18

pet cem $18

IBfflPC $20

COVER YOUR COmPUTER WITH CORDUROY

These are just some of our available covers. .

.

we will custom fit any micro, mini, or peripheral.

Standard colors are navy and beige, but if we
can get material In a color you want there is no

extra charge. Never a shipping charge and WE
WILL PAY THE SALES TAX ON CALIFORNIA

ORDERS. To order or for more information,

please write or call:

P.O. BOX 10246 • SAN JOSE. CA 95157

(408) 374-4364
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giving the language both extensibility

and compactness. Threaded languages

usually, but not always, employ a stack

to perform their operations.

Threaded languages are meant to pro-

duce more efficient code than higher-

level languages can produce; Thread is

meant to allow interpretive use (like

Basic), which generates code nearly as ef-

ficiently as compiled code. The authors

have gone to some lengths to adapt their

creation to the PC, providing a complete

cursor-control routine and even a sample
game for the user.

Copy ][ PC ($39.95, Central Point Soft-

ware, PO Box 19730, Portland, OR
97219) is a PC copy-utility for making
copies of disks, including uncopyable

ones. The program requires one disk

drive, 64K of memory and any dis-

play mode.
Copy ][ PC is functionally equivalent to

Diskcopy and Diskcomp combined, and
it does its job well and quickly. It has

several nice additions, too: it automati-

cally takes advantage of any extra

memory you may have, giving you, for

example, a disk drive speed-check rou-

tine. Additionally, there are no trouble-

some parameters to set or check, and

operation is automatic.

I tested the program on several "un-

copyable" disks with names you'd know,

and it performed flawlessly each time.

causing no trouble to the source disk and
producing useable copy. I do not condone
and will not countenance pirates, but I do

think that buying a $ 1000 software pack-

age entitles you to as many back-ups as

you think you need.

WordVision

Bruce & James, Inc., has introduced

the Pioneer's Edition of WordVision for

the PC ($49.95 from Bruce & James, 680
Beach St., Suite 357, San Francisco, CA
94109).

WordVision starts life with two claims

to fame. First, it's dirt cheap. Second, it's

written by Jim Edlin, of PC magazine

fame. The Pioneer's Edition is a prere-

lease version of WordVision, and, at this

time, is incomplete (no on-line help and

no centering or right justification), a little

glitchy (it can mess up block moves) and

not yet in final form.

However, it's a harbinger of what the

final package will look like, and I state un-

qualifiedly that it is the best value you'll

ever get for $50, and maybe for three

times that amount.
WordVision is smooth, and cursor

movement is as fast as anything I've

seen. The feel is great, and operation is

definitely designed for folks like me, who
want absolute transparency between

themselves and the machine.

The program runs nicely in color and

equally well in monochrome, giving you
on-screen underlining, boldfacing and
other features associated with products

like WordPerfect (but without the $500
price tag). Like WordPerfect, WordVision

has a phrase store/recall capability: you

don't have to keep typing 'WordVi-

sion"—two keys can do it for you.

The program has an outstanding disk

store/recall routine, one of the best print

formatting set-up routines I've seen and,

generally, is well-conceptualized. When
the final version hits the streets, you
won't believe what you can get for $50.

But don't wait, because if you buy the

Pioneer's Edition and find some buggies,

B&J will refund your purchase price.

There are some things left out of this

package, and I don't mean left unfin-

ished. For example, no headers and foot-

ers are supported, the macro capability

only stores five phrases at a time, and no

overtyping is permitted (which is called a

feature by B&J. and a problem by me).

There is no spelling checker, but I'm sure

one is in the works, and only the IBM/Ep-

son printer is supported. That's nit-pick-

ing, though; I really can't say enough
about this word processor.

Finally, from Banbury Books (37 West

Ave., Wayne, PA 19087) comes a book

and disk combination for the PC. The IBM
PC Guide ($29.95). Author James E.

Kelley. Jr.. takes the reader from power-

Circle 206 on Reader Service card.

TRS-80- "CAN YOU BUY DIRECT?"
HAVE YOU GOT OUR PRICES?

WILL YOU PAY TOO MUCH?
WARRANTY:

the RADIO SHACK warranty

accompanies all R. S.

merchandise sold by us.

ISAVE SALES TAX*
PLUS DISCOUNT

*TEXAS RESIDENTS ADD ONLY 4%

TM: TRADE MARK OF RADIO SHACK

FORT WORTH COMPUTERS

(Located 30 miles from Fort Worth)

"^
377 Plaza • GRANBURY • NR FORT WORTH . TEXAS 76048

TOLL FREE NUMBER: 1 - 800 - 433-s-a-v-e
IN TEXAS CALL: 817-573-4111
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THE
(C) 1982

CREATOR
By Gary E. Haf-fer

: Create Function Modules :

1.

.

Create A Title Module
3. . Create A Menu Module
5. . Create A View Module
7. . Create A Delete Module
9. . Create A Search Module

11. . Create A Word Processing
13. . Create A Graphing Module
15. . Create A Date Module

17,

Modul

: Program

Create An Entire Program

2.. Create
4. . Create
6.. Create
8. . Create

10. . Create
12. . Create
14. . Create
16. . Create

Genera tor :

An Instruction Modul
An Input Module
A Change Module
A Sort Module
An Aging Module
An Ending Module
A Sound Module
An Output Module

18. . End The Program

Make A Selection, Then Press The ENTER Key:

Fig. 1. Main menu screen of The Creator.

on through DOS boot, menus and strings:

he even has a chapter on errors the PC
can give you. He then devotes chapters to

disk operations and file manipulation, re-

port generation, pictures and data files.

In each chapter, he clearly marks topics

considered advanced, so that the begin-

ning user can skip them or the advanced
user focus on them.
The disk contains 35 files (mostly utili-

ty programs) and pictures associated

with chapters and tasks given in the

book. This results in an integrated

package.

If you're a learner, you might want to

give The IBM PC Guide a try.

Created.bas
This month's program was never

touched by human hands .... Well, al-

most never. It was generated as four sub-

routines by a Basic program generator

called The Creator ($300, Software
Technology for Computers, 430A Main
St.. Watertown, MA 02172), and is used
by permission of those kind folks as an il-

lustration of what this well-thought-

through program can do for you.

I've reproduced the main menu screen

of The Creator in Fig. 1 , which accom-
panies the listing of Created.bas (what
would you call it?). Let's walk through
what had to be done in order to get the

listing.

The first choice I made was to generate

separate subroutines, and link them
later. (It's also possible to design a pro-

gram from beginning to end, without

leaving The Creator, if you want.)

I entered Create a Title Module, and
was allowed to choose what symbol I

wanted for the screen border, what I

wanted to say (up to five lines per title),

where I wanted to say it (from screen
lines 3 to 18) and whether I wanted it said

in inverse, flashing or normal text.

Then the disks would grind and grind,

and finally, 30 minutes later, there would
be code, right?

Not at all. I had my title subroutine in

three seconds flat!

The Creator wanted to know if I wanted
that code output to the printer, and, after

that, whether I wanted to save it to disk

(you'll need 64K, mono or color screen

and one or two disk drives to use the

1

\\&U* Resident
1 Virtual Programs

for the IBM PC with
F L E X I M E M ™

!

• Faster access to programs!

• Maximum flexibility!

• More memory!

Circle 247 on Reader Service card

Use FleximerrT as a Read/Only (ROM) board
ro configure utilities, interpreters, compilers,

operating systems, and applications programs
as resident virtual programs on your personal
computer. Orexpand your PCs memory capac-
ity with up to1 28K of Read/Write (RAM) mem-
ory. In fact, Fleximem™ lets you have both

Read/Only AND Read/Write memory by install-

ing compatible RAM and ROM/PROM/EPROM/
EEPROM devices on the same board.

Call today for details on Fleximem's

special features. Ask for

Technical Note

Call TOLL-FREE (800)854-1065. In Calif, call (619)270-4000.
4901 Moreno Qou/evard, Building 900-A, Son Diego, CA 921 17
Also ask about our RAMPLUS™ multifunction memory expansion board.

Creator).

So, having time on my hands, I created

an instruction screen that tells you how
to use "my" program (it isn't really

mine—there are about two lines of

original code in the listing). To do this, I

pushed Instruction Module, and was
faced with a serviceable line (not

character) editor that allowed me to enter

up to 20 lines of78 characters each and to

modify them before saving.

Code generation after entering? An
awesome one second.

Still having time on my hands, I pushed
Create a Graph Module. This option cre-

ates a stand-alone monochrome bar-

charting program that allows you to en-

ter up to 12 data values; it then bar-

charts them as raw data, as quarterly

data, as percentages and as a line chart.

This option also gives you statistics

(minimum, maximum, sum and aver-

age) on your data right on the graph. Two
or three little inputs later, and a total of

six seconds, I had my second module. I

saved it to disk.

At this point, I had three modules on
the disk and no program. I had planned
to make one, though, so I told The
Creator to generate code for each mod-
ule with different line numbers, suit-

able for merging in Basic. I loaded

GRAPH.DTA, merged in TITLE.DTA
and then INSTRUCT.DTA, and voila:

the program in Listing 1

!

Well, not quite. I got to playing with the

Created.bas program, and I thought it

was awfully quiet. So I reran The Creator,

called Create a Sound Module and was al-

lowed to test my sound as to notes and
durations until I found one I liked. The re-

sult is merged into the listing as sub-

routine 7000.
All that remained was to add the appro-

priate gosubs (The Creator supplied the

returns) for the sound routine, and we
were done.

Total time investment for this useful,

finished program? Fourteen minutes.

The total time for me to code that little

devil without some help? Three to six

hours.

I've not shared with you some of the

other modules, which are far more useful

than the ones I illustrate here.

The Input Routine Module, for exam-
ple, makes the setting up of random ac-

cess or sequential data files a snap: it also

does a marvelous job of organizing your
prompt screens, establishing data ranges

for valid input, and even default values to

be input if no entry is made. The Output
Module routine is also nicely done, allow-

ing mailing list or columnar report out-

put to be sent to screen or printer.

The search, delete, view, sort and
change modules are useful for manipu-
lating and updating disk records. The
aging module finds days between dates,

and the invoice module generates a pro-

gram to bill folks for your time. Even the

word processing module, which pro-

duces a stand-alone line editor for your
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QE

LINKER

SOFT*

Software
'M (TPM I) - $80 A Z80 only operating system which is

|pable of running CP/M programs. Includes many features not

jnd in CP/M such as independent disk directory partitioning for

|
to 255 user partitions, space, time and version commands, date

Id time, create FCB. chain program, direct disk I/O. abbreviated

mmands and more! Available for North Star (either single or

uble density). TRS—80 Model I (offset 4200H) or II. Versafloppy

>r Tarbell I.

IPM-II - S125 An expanded version of TPM which is fully CP/M
compatible but still retains the extra features our customers

|ve come to depend on This version is super FAST Extended

fnsity capability allows over 600K per side on an 8 disk. Availa-

preconfigured for Versafloppy II (8" or 5"). Epson QX-10.

fcborne II or TRS-80 Model II.

CONFIGURATOR I

This package provides all the necessary programs for

customizing TPM for a floppy controller which we do

not support We suggest ordering this on single den-

sity (8SD).

Includes: TPM-II (S125) Sample PIOS (BIOS) SOURCE

(SFREE). MACRO II (S100) LINKER (S80). DEBUG I (S80)

QED (S150). ZEDIT (S50) TOP I (S80). BASIC I ($50) and

BASIC II ($100) Mnu| t9Rn
$815 Value NUW $£DU

CONFIGURATOR II

Includes TPM-II (S125). Sample PIOS (BIOS) SOURCE

(SFREE). MACRO II (S100). MACRO III (S150). LINKER

(S80). DEBUG I ($80). DEBUG II (S100) QSAL (S200) QED

($150). ZTEL ($80) TOP II (S100). BUSINESS BASIC

(S200) and MODEM SOURCE ($40) and DISASSEMBLER

($80)

$1485 Value NOW $400

MODEL I PROGRAMMER
This package is only for the TRS-80 Model I Note

These are the ONLY CDL programs available for the

Model I It includes TPM I (S80) BUSINESS BASIC

(S200). MACRO I (S80). DEBUG I ($80) ZDDT (S40) ZTEL

($80). TOP I (S80) and MODEM (S40)

$680 Value NOW $175

MODEL II PROGRAMMER
This package is only for the TRS-80 Model II

It includes TPM-II (S125). BUSINESS BASIC (S200)

MACRO II ($100) MACRO III (S150) LINKER (S80)

DEBUG I ($80). DEBUG II (S100) QED (S150). ZTEL (S80)

TOP II (S100) ZDDT (S40) ZAPPLE SOURCE (S80)

MODEM ($40) MODEM SOURCE (S40) and DISAS-

SEMBLER (S80)

$1445 Value NOW $375

(ASIC I - S50. a 12K • basic interpreter with 7 digit precision

IASIC II - S100. A 12 digit precision version of Basic I

IUSINESS BASIC - S200 A full disk extended basic with

jndom or sequential disk file handling and 12 digit precision

;ven for TRIG functions) Also includes PRIVACY command to

Irotect source code, fixed and variable record lengths simultane-

[us access to multiple disk files, global editing and more 1

ACCOUNTING PACKAGE S300 Written in Business

lasic Includes General Ledger Accounts Receivable/Payable

Ind Payroll Set up for Hazeltme 1500 terminal Minor modifica-

Jons needed for other terminals Provided in unprotected source

>rm

IACRO I - S80 A Z80/8080 assembler which uses CDL/TDL

inemonics Handles MACROS and generates relocateable code

icludes 14 conditionals. 16 listing controls 54 pseudo-ops 11

Inthmetic/logical ops. local and global symbols linkable module

feneration and more'

IACRO II - S100 An improved version of Macro I with

Ixpanded linking capabilities and more listing options Also inter-

al code has been greatly improved for faster more reliable

[peration

IACRO III S150 An enchanced version of Macro II Internal

puffers have been increased to achieve a significant improvement

speed of assembly Additional features include line numbers

ross reference compressed PRN files form feeds, page parity

kdditional pseudo-ops internal setting of time and date and

xpanded assembly-time data entry

DEVELOPER I

Includes: MACRO I

TOP I (S80) BASIC

$440 Value

(S80). DEBUG I (S80) ZEDIT (S50)

(S50) and BASIC II ($100)

NOW $150

DEVELOPER II

Includes: MACRO II ($100). MACRO III ($150). LINKER

($80). DEBUG I ($80). DEBUG II ($100). BUSINESS BASIC

($200). QED ($150). TOP II ($100). ZDDT ($40). ZAPPLE

SOURCE ($80). MODEM SOURCE ($40). ZTEL ($80). and

DISASSEMBLER ($80).

$1280 Value NOW $350

DEVELOPER III

Includes: QSAL (S200). QED ($150). BUSINESS BASIC

($200). ZTEL ($80) and TOP II ($100) mmmma
$730 Value NOW $300

— COMBO
Includes: DEVELOPER II (S1280). ACCOUNTING PACK-

AGE ($300). QSAL ($200) and 6502X (S150)

$1930 Value NOW $500

LINKER - S80 A linking loader for handling the linkable

modules created by the above assemblers

DEBUG I - S80 A tool for debugging Z80 or 8080 code

Disassembles to CDL/TDL mnemonics compatible with above

assemblers Traces code even through ROM Commands include

Calculate Display Examine Fill. Goto. List Mode Open File. Put.

Set Wait Trace and Search

DEBUG II S100 A superset of Debug I Adds Instruction

Interpreter Radix change Set Trap/Conditional display Trace

options and Zap FCB

6502X - S150 A 6502 cross assembler Runs on the Z80 but

assembles 6502 instructions into 6502 object code' Similar features

as our Macro assemblers

QSAL S200 A SUPER FAST Z80 assembler Up to 10 times

faster than conventional assemblers Directly generates code into

memoiy in one pass but also to offset for execution in its own
memory space Pascal like structures repeat until, if then else,

while do begin end case of Multiple statements per line

special register handling expressions long symbol names, auto

and modular assembly and more' This pne uses ZILOG Mnemonics

QED S150 A screen editor which is both FAST and easy to

learn Commands include block delete, copy, and move to a

named file or within text repeat previous command change

locate find at start of line and numerous cursor and window
movement functions Works with any CRT having clear screen,

addressable cursor, clear to end of line, clear to end of screen, and
80X24

DISK FORMATS
When ordering software specify which disk format you would like

CODE DESCRIPTION

8SD 8" IBM 3740 Single Density (128 bytes/26 sectors/77 tracks)

8DD 8" Double Density (256 bytes/26 sectors/77 tracks)

8XD 8" CDL Extended Density (1024 bytes/8 sectcr/77 traceks 616K)

5SD 5.25" Single Density (TRS80 Model I Versafloppy I. Tarbell I)

5EP 5.25" Epson Double Density

5PC 5 25" IBM PC Double Density

5XE 5 25" Xerox 820 Single Density

50S 5 25" Osborne Single Density

5ZA 5 25" Z80 Apple (Softcard compatible)

ZTEL - $80 An extensive text editing language and editor

modelled after DEC s TECO

ZEDIT - S50 A mini text editor Character/line oriented. Works

well with hardcopy terminals and is easy to use Includes macro

command capability

TOP I - S80 A Text Output Processor for formatting manuals,

documents etc Interprets commands which are entered into the

text by an editor Commands include justify, page number, head-

ing subheading centering, and more

TOP II S100 A superset of TOP I Adds embedded control

characters in the file page at a time printing, selected portion

printing include/merge files form feed/CRLF option for paging,

instant start up and final page election

ZDDT - S40 This is the disk version of our famous Zapple

monitor it will also load hex and relocatable files.

ZAPPLE SOURCE - $80 This is the source to the SMB
ROM version of our famous Zapple monitor It can be used to

create your own custom version or as an example of the features

of our assemblers Must be assembled using one of our assemblers

MODEM - A communication program for file transfer between

systems or using a system as a terminal Based on the user group

version but modified to work with our SMB board or TRS-80

Models I or II You must specify which version you want.

MODEM SOURCE - S40 For making your own custom
version Reguires one of our Macro Assemblers

DISASSEMBLER - S80 Does bulk disassembly of object

tiles creating source files which can be assembled by one of our

assemblers

HARDWARE
S-100 — SMB II Bare Board $50. System Monitor Board for

S-100 systems 2 serial ports. 2 parallel ports, cassette inter-

face 4K memory (ROM. 2708 EPROM. 2114 RAM), and power
on |ump When used with Zapple ROM below, it makes putting

a S-100 system together a snap

Zapple ROM $35. Properly initializes SMB Ml hardware, pro-

vides a powerful debug monitor

IBM PC — Big Blue ZBO board S595. Add Z80 capability to your

IBM Personal Computer Runs CP/M programs but does not

require CP/M or TPM Complete with Z80 CPU. 64K add on

memory, serial port parallel port, time and date clock with

battery backup, hard disk interface, and software to attach to

PC DOS and transfer programs Mfr d by QCS
50° o Discount on all CDL software ordered at the same time as

a Big Blue (and for the Big Blue)

APPLE II — Chairman ZBO $345. Add Z80 capability to your
Apple ll/ll Plus computer Runs CP/M programs with our

more powerful TPM Includes 64K memory add on (unUke the

competition this is also useable by the 6502/D0S as well as
the Z80) TPM. QSAL assembler. QED Screen Editor, and Busi-

ness Basic Mfr d by AMT Research

Apple Special $175. Buy the Apple Z80 Developer at the same
time as the Chairman and pay only $175 instead of $325

— APPLE Z80 DEVELOPER
Includes: 6502X ($150). MACRO II ($100). MACRO III

($150). QSAL ($200). QED ($150). LINKER ($80). DEBUG I

($80). DEBUG II ($100). ZDDT ($40) and BUSINESS

BASIC ($200)

VALUE: $1250 NOW $325
S175 when purchased with AMT "Chairman" Board

ORDERING INFORMATION:
VISA/MasterCard/C.O.D.
Call or Write With Ordering

Information....

OEMS:
Many CDL products are available for

licensing to OEM's. Write to Carl

Galletti with your requirements.

Dealer Inquiries Invited

For Phone Orders ONLY Call Toll Free...

TPM INFO When ordering TPM I or II in addition to Disk Format please specity one of the following codes

CODE DESCRIPTION

TPM I: NSSO/H North Star Single Density for Horizon I/O

NSSD/Z North Star Single Density for Zapple I/O

NSOO/H North Star Double Density for Horizon I/O

NSOO/Z North Star Double Density for Zapple I/O

TRS80-I TRS-80 Model I (4200H Offset)

TRS80II TRS-80 Model II

VI8 Versafloppy I
8"

VI5 Versafloppy I 5 25"

TPM-II: VII8 Versafloppy II
8" (XD)

VII5 Versafloppy II 5 25

TRS80II TRS-80 Model II (XD)

Prices and Specifications subject to change without notice

TPM Z80 CP/M TRS80 are trademarks of CDL. Zilog. DRI and Tandy respectively

1 (800) 458-3491
Ask For Extension #15

For information and Tech Queries call

(609) 599-2146

(Except Pa.)

Computer Design Labs
342 Columbus Avenue/Trenton. NJ 08629
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Circle 1 15 on Reader Service card.

we show
theway with
our special
interest

publications.
• MECHANIX ILLUSTRATED
COMPUTERS

• MECHANIX ILLUSTRATED
PLANS & PROJECTS

• MECHANIX ILLUSTRATED
HOME IMPROVEMENTS

We reach your specific target
audience with a low out-of-pocket
cost. And our readers buy because
they want to, not because they
have to. What better way to reach
the hard core target market of do-
ityourselfers who are expected to
purchase over a hundred billion dollars
worth of goods in the next ten years.

We show the way.
1515 Broadway. New York. NY 10036

Call Edwin T. Knobloch, (212) 719-6572

Circle 76 on Reader Service card

M.M. = M.A.
Maximum Memory = Maximum Application!

RAMAX™

The ONLY Memory
Your VIC-20® Will Need!

Expands your VIC to its maximum 32k
RAM so that you can use more power-
ful programs for education, entertain-
ment, business applications, and
more. Detailed manual explains (5)
switching capabilities and use. 2 ex-
tension connectors. Highest quality,
backed by 6 month warranty!

Onlv £4AO (Includes Shipping
willy 9 •# within Cont. USA)

Send Check/Money Order to:

APROPOS TECHNOLOGY
350 N. Lantana St., Suit* 821

Camarl Ho, CA 93010
Or call (805)482-3604 for Charge Card Orders.

(CA Res add 6% Foreign Orders add S15 for shipping.)

10 DAY MONEY-BACK GUARANTEE!
Call or write for other product information

for Commodore and Timex/Sinclair computers.

DEALER INQUIRIES INVITED.
VIC-20* is a Registered Trademark of Commodore Intl.

use and/or incorporation into another

program, is well-done within the limits of

Basic and the constraint that you have to

edit whole lines, a la Runoff.

The Create a Whole Program option

automatically manages the interleaving

of line numbers and merging of all the

modules into one grand program, so that

you don't have to do it. But it isn't hard,

even when done by hand.

The most outstanding feature of the

Creator, in my opinion, is its speed. It

takes just seconds to generate most code

and minutes to generate most programs.

There are things The Creator is not

suited for, and you can deduce them from

the menu. You wouldn't, for example,

want to try to generate color graphics

with this system ... it can't be done.

And, although the designers claim other-

wise, I sure wouldn't want to write a text

adventure on it. But for utility and
business programming, within the limits

of most users, it's just fantastic.

Oh, I should mention that you can do
anything you'd like with the finished

code—sell it. give it away or even publish

it in a magazine!

G

Listing 1. Created. bas graphics program.

Time: 15:23:09 Date: 03-03-1983

"CREATED. BAS" ... A machine-generated graphics program!

Generated by THE CREATOR

with a little help -from T. Bonoma

10 'A Program to Generate Bar Graphs. .. I tsel f Machine-Generated!
20 'USED BY PERMISSION OF SOFTWARE TECHNOLOGY FOR COMPUTERS
30
40

430A Main Street, Watertown, MA 02172
(617) 923-4334

50 'The following lines were **not*l totally machine-generated:
60 ' - all lines preceding 100
70 ' - the subroutine call in line 250
80 ' - the "return" in line 4200
100 CLS:WIDTH 80:Alt="»": FOR T«l TO 78: Alt=Alt+" *": NEXT: LOCATE 1,1:PRINT Alt
110 FOR I =2 TO 23:L0CATE I,ltPRINT "*

" ; TAB (79) ;
"
*

" : NEXT
120 LOCATE 3, 31: COLOR 0,7: PRINT "A CREATOR SAMPLER": COLOR 15,0
130 LOCATE 5, 10: COLOR 0,7: PRINT "TITLE MODULE INSTRUCTIONAL MODULE AND GRAPH IN
G MODULE MERGED": COLOR 15,0
140 LOCATE 7, 12: COLOR 0,7: PRINT "USED BY PERMISSION OF SOFTWARE TECHNOLOGY FOR
COMPUTERS": COLOR 15,0

%

150 LOCATE 9, 27: COLOR 0,7: PRINT "GENERATED BY T. V. BONOMA": COLOR 15,0
160 LOCATE 20, 23: PRINT " Press Any Key To Continue "

165 GOSUB 7000 ' gosub SOUND a module I created and linked in later.
170 LOCATE 23,1: PRINT Alt
180 PTt*INKEYt: IF PTt="" THEN 180
190 CLS
200 REM - END OF TITLE ROUTINE
250 GOSUB 4000 'I added this line my little ole' self...TVB
500 REM - Graphing Program — Bar, Otr, 7. and Scattergram
505 GOSUB 7000 'another call to subroutine sound...
510 CLS: KEY OFF: WIDTH 80
520 DIM A(12) ,Bt(12) ,At(12) ,D(12)
530 LOCATE 1,30: COLOR 0,7: PRINT "Graph Program ": COLOR 15,0
540 LOCATE 3,1: INPUT "Title For Graph (46 Char, max )

:

" , TLt : IF LEN(TLt)=0 THEN 5
40
550 IF LEN(TLt)>46 THEN 540
560 B3=INT( ( (62-LEN(TLt) )/2) >+8
570 LOCATE 5,1: INPUT "Vertical Axis Title (6 Char. Max )

:
" , VTt: IF LEN(vTt)<l OR L

EN(VTt) >6 THEN 570
580 PPt=STR I NGt (4,219): TAt=STR I NGt ( 63 , 1 96 ) : PBt=STR I NGt ( 4 , 223

)

590 LOCATE 7,1: INPUT "Bottom Title (46 Char, max )
:

" , BEt : IF LEN(BEt)=0 THEN B4=l:
GOTO 620
600 IF LEN(BEt)>46 THEN 590
610 B4=INT( ( (62-LEN(BEt) ) /2) ) +8
620 CLS
630 DATA "Jan", "Feb", "Mar", "Apr", "May", "Jun", "Jul ", "Aug", "Sep", "Oct"
640 DATA "Nov", "Dec"
650 FOR J=l TO 12: READ Bt(J) :NEXT
660 TT=0 : HN=0 : TP=0 : LN=0
670 LOCATE 1,28: COLOR 0,7: PRINT "Data Entry ": COLOR 15,0: PRINT : FOR M
=1 TO 12
680 YY=CSRLIN:XX=POS(0)
690 LOCATE YY, XX: PRINT "Data For "Bt (M) ;: INPUT "

" ; At (M) : A (M) =VAL (At(M)):IF LEN(
At(M) )=0 THEN 690
700 TT-TT+A(M) I IF M«l THEN LN«A (M) : HN=A (M) : GOTO 730
710 IF A(MX-LN THEN LN-A(M)
720 IF A(H) >-HN THEN HN-A(M>-
730 NEXT M
740 TP=TT/12:SC=INT(HN/10) : FOR I«l TO 10: R ( I ) - ( 1 1-1 ) *SC: NEXT
750 CLS
760 VT=HN:LT=LN:AV=TP
770 GOSUB 780: GOTO 790
780 LOCATE 25, B4: PRINT BEt: RETURN
790 FOR J«l TO 12:L0CATE 23, lO-MJ-1 ) *5: PRINT Bt(J):NEXT
800 GOSUB 810:G0T0 890
810 LOCATE 1,1: PRINT VTt; TAB (B3) ; TLt
820 LOCATE 1,69: PRINT CHRt (218) LEFTt (TAt, 1 1 ) : FOR F-2 TO 16: LOCATE F, 69: PRINT CHR
t( 179): NEXT : LOCATE 17, 69: PRINT CHRt (192)
830 LOCATE 2, 70: COLOR 1,0: PR INT " Legend ": COLOR 15,0
840 LOCATE 4,71:C0L0R 1,0:PRINT "Max. Value" : COLOR 15,0:L0CATE 5,71:PRINT USING"######, .##";VT
850 LOCATE 7,71:C0L0R 1,0:PRINT "Min. value":C0L0R 15,0:L0CATE 8,71:PRINT USING
"######, .##";LT

i\l<»i
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Listing continued.

860 LOCATE 10, 73: COLOR 1,0: PRINT "Average" : COLOR 13,0: LOCATE 11, 71: PRINT USING "

##«##«, .tt«";AV
870 LOCATE 13, 73: COLOR 1,0: PRINT " Total ": COLOR 13,0: LOCATE 14, 71: PRINT USING
######, . ##";TT
880 LOCATE 16, 73: PRINT LEFT* (PP», 1 )

;
" graph" : LOCATE 17, 70: PRINT LEFT* <TA«, 1 1 ) : RE

TURN
890 GOSUB 900: GOTO 910
900 FOR J-2 TO 22: LOCATE J, 8: PR I NT CHR* < 179) ;: NEXT : RETURN
910 GOSUB 920: GOTO 960
920 FOR J=2 TO 20 STEP 2:L0CATE J,1:PRINT USING "######"; R (J/2) : LOCATE J,7:PRINT
CHR* (196) ; :NEXT

930 LOCATE 22, 8: PRINT TA*
940 LOCATE 22, 8: PRINT CHR* ( 192) ;: REM This draws the corner
950 RETURN
960 FOR M=l TO 12: J= (A (M) /HN) *9: IF J=0 THEN 1000
970 FOR K=21 TO 21-INT(2»J) STEP -1

980 LOCATE K, 10-» (M-l ) *5: PRINT PP*;:NEXT K
990 LOCATE 22, 10+ (M-l ) *3: PRINT PB*;
1000 NEXT M
1010 S*«INKEY*:IF S*«"" THEN 1010
1020 CLS
1030 Q(1)=A(1)+A(2)+A(3) :Q (2) -A (4) +A (3) +A (6) : Q (3) -A (7) +A (8) +A (9) : Q (4) -A ( 10) +A ( 1

1

)-t-A(12)

1040 C* ( 1 ) «"QTR-1 " : C* (2) »"QTR-2" : C* (3) -"QTR-3" : C* (4) -"QTR-4"
1050 QT«Q(1) :QL*Q(1) : FOR T-l TO 4: IF Q(TX»QL THEN QL=Q(T)
1060 IF Q(T)>«QT THEN QT=Q(T)
1070 NEXT T:QV«(Q(1)-M3(2)-M3(3)-M2(4) ) /4: VT-QT: LT-QL: AV-QV: GOSUB 780
1080 FOR J= 1 TO 4:L0CATE 23, 14+ ( J-l ) t 15: PRINT C*(J):NEXT
1090 REM - Do quarter graph
1100 GOSUB 810: GOSUB 900: PRINT
1110 SD=INT(QT/10) :FOR T-l TO 10: RQ (T) ( 1 1-T) »SD: NEXT : FOR J-2 TO 20 STEP 2:L0CA
TE J, 1: PRINT USING "######" ; RQ (J /2) : LOCATE J, 7: PRINT CHR* ( 196) ;: NEXT
1120 LOCATE 22, 8: PRINT TA*: LOCATE 22, 8: PRINT CHR* ( 192) | : REM - corner
1130 FOR G-l TO 4: J-(Q(G)/QT)*9: IF J-0 THEN 1170
1140 FOR K-21 TO 21-INT(2»J) STEP -1

1150 LOCATE K, 10+ (G-l) » 15: PRINT PP*PP*PP*; : NEXT K
1160 LOCATE 22, 10+ (G-l) * 15: PRINT PB*PB»PB»;
1170 NEXT G
1180 S*»INKEY*:IF S*- "

" THEN 1180
1190 CLS:VT-HN:LT-LN:AV-TP
1200 GOSUB 780: FOR J-l TO 12: LOCATE 23, 10+ (J-l ) «5: PRINT B*(J):NEXT
1210 GOSUB 810:G0SUB 900: FS-INT ( (HN/TT) *100) :FOR T-l TO 10: D (T) -FS- (T-l ) I (FS/

1

O) :NEXT T
1220 FOR J=2 TO 20 STEP 2: LOCATE J, 1: PRINT USING " ###_*/."; D (J/2) : LOCATE J,7:PRIN
T CHR* (196) ; :NEXT
12ZO GOSUB 930: FOR M-l TO 12: J- ( ( (A (M) «100) /TT) /FS) »10: IF J-0 THEN 1270
1240 FOR K-21 TO 22- I NT ( 2*J > STEP -1

1250 LOCATE K, 10+ (M-l ) *5: PRINT PP*;:NEXT K
1260 LOCATE 22, 10+ (M-l ) »5: PRINT PB*i
1270 NEXT M
1280 S*-INKEY*:IF S*« "" THEN 1280
1290 CLS
1300 VT»HN:LT=LN:AV=TP: GOSUB 780: FOR J-l TO 12: LOCATE 23, 10+ (J-l ) *5: PRINT B*(J)

••NEXT
1310 GOSUB 810: GOSUB 900: FOR J-2 TO 20 STEP 2: LOCATE J, 1: PRINT USING "######";

R( J/2): LOCATE J, 7: PRINT CHR* ( 196) j : NEXT
1320 GOSUB 930: FOR M-l TO 12: J-22-INT ( (A (M) /HN) »20)

1330 LOCATE J, 1 1+ (M-l ) t5: PRINT CHR* (248)

1340 NEXT M
1350 S*-INKEY*:IF S*= "" THEN 1350
1360 CLS: LOCATE 1,33: PR INT "Ending Routine"
1370 LOCATE 3,10:PRINT "1.. Run Again With The Same Data"
1380 LOCATE 6, 10: PRINT "2.. Enter New Data"
1390 LOCATE 9,10:PRINT "3.. End The Program"
1400 LOCATE 15, 23: INPUT "Enter Your Selection Number ( 1-3) :

" , W*: W-VAL (W«) : IF W<

1

OR W>3 THEN 1400
1410 CLS
1420 IF W-l THEN 750
1430 IF W-2 THEN CLS: CLEAR: GOTO 520
1440 END
1450 REM - End o-f Graph Program. Generated by THE CREATOR on 01-01-1980 at 00:01

:03.
4000 CLS
4010 PRINT "This program accepts data input for 12 values. It then generates so

me"
4020 PRINT "rudimentary univariate statistics and presents the user with several

4030 PRINT "graphic representations of his/her data. The program automatically"

4040 PRINT "generates a bar chart of the frequencies entered; when you push the
space"

4050 PRINT "bar it regenerates the data as quarterly (e.g. month 1 plus month 2
plus 3)

"

4060 PRINT "data and redisplays it. Press the space bar again and your data wil
1"

4070 PRINT "be redisplayed as percentages of the yearly total."
4080 PRINT "Press the space bar one final time and the data *rm transformed from
a "

4090 PRINT "bar graph into a point graph. Finally you'll be given the options t

o"
4100 PRINT "do it all again with the same data. Or you can input new data. Or

you"
4110 PRINT "can end the program."
4120 PRINT
4130 LOCATE 22,23:PRINT "... Press Any Key To Continue ..."

4140 PT*-INKEY*: IF PT* « tt " THEN 4140
4150 CLS
4160 REM - End Of The Instruction Routine.
4200 RETURN 'I also had the wisdom to put this little line in...TVB
7000 REM - This Is A Sound Subroutine. It Should Be Called From Your Main Progra
m As A Subroutine.
7010 FOR T -1 TO 3
7020 SOUND RND» 1000+37, 2: SOUND RND* 1000+37, 2: SOUND RND*1000+37, 2: SOUND RND*1000+
37, 2: SOUND RNDt 1000+37, 2: NEXT T
7030 RETURN
7040 REM - End Of The Sound Subroutine, Go Back To Your Main Program.

FOR
MATURE
USERS
ONLY

1

v/rmm^m^tm w x w-.^kmoi j iiyimn\&ww

c*»fi*

If you're a dealer, OEM, or fairly knowl-

edgable end user, Vandata has an incred-

ible deal for you — the Vandata Business

Software Package. The package includes-.

General Ledger, Accounts Payable, Ac-

counts Receivable and Payroll with Cost

Accounting, plus our custom installation

program All for only $295.
Why so low? Because a mature user

doesn't need support. That drastically

cuts our costs. And yours.

And if you're a software dealer, you can

resell Vandata Business Software without

paying royalties. The Vandata business

package is the best-debugged, easiest-to-

install enhanced Osborne- based system

on the market. It's well worth up to $995

with your support to end users.

Minimum requirements are 48K RAM,
CP/M,™ or CDOS, CBASIC2,™ a CRT and
a 132 -column printer. The package is

available on most CP/M disk formats. Our
installation manual is included and the

Osborne /McGraw-Hill application man-
uals are available separately.

Why pay for support you don't need?

Order the Vandata Business Software

Package Call toll free: 1-80(M26~5248.

VANDATA
17544 Midvale Ave N , Suite #107,
Seattle, WA 98133.

In Washington call (206) 542-761 1.

Visa or Mastercard accepted.
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OVERVIEW By Frank J. Derfler, Jr.

What's Next
For Printers?

Move Aside,

Ink Jets

And Lasers

It's our job here in the Overview sec-

tion to spot trends and to keep you ad-

vised on the course ofthe microcomputer
industry so you can make the best hard-

ware and software investments.

This month, we'll be hardware-orien-

ted. We'll look at new developments in

printers, another internal modem for the

IBM PC and a unique communications
device that gives even an acoustic

modem an auto-answer and autodial

capability.

Pursuing Pretty Printing

Dot matrix printers are fast, reliable

and economical. But for most of us.

they're also a compromise. The quality of

typical dot matrix printing isn't really

what we want, but we sacrifice print

quality for cost.

We want what has come to be called

"letter quality." That is, we want the

finished page to look like it was typed on
an office typewriter. Usually, the print

produced by the IBM Selectric typewriter

is the real (but unstated) standard of

quality.

The letter-quality "look" comes from

either a type ball, a thimble, or a daisy

wheel striking the paper. But these kinds

of devices are complex, and complex me-
chanical devices that operate fast either

are prone to frequent failure or are

expensive.

Bring Out the Daisy Wheels

The industry has responded to this

situation in two ways: first, slow but inex-

pensive daisy wheel printers were
brought out; second, the quality of dot

matrix print was improved.

The first successful low-cost daisy

wheel was the Smith-Corona TP-I. This

American-made product has been popu-

lar with people who are sure they want
the finest in print quality, but don't want
to pay the price usually commanded by
the daisy wheel and thimble machines.

The TP-I prints at about 12 characters

per second. This is more than twice as

fast as most of us can type, but it seems
like a snail's pace compared to the other

45-55 cps letter-quality machines.

The TP-I also has been slow to be inte-

grated with a form-feed mechanism. The
need to stop and insert a new sheet of

paper for each page makes the whole

printing process comparatively slow.

As this article reaches print, Smith-

Corona should be announcing a new TP-

II printer. This machine is supposed to be

quieter, faster, stronger and able to han-

dle a good form -feed mechanism.
So ifyou really need the finest in letter-

quality printing, but you don't want to

pay the highest price, the TP-II should be

a good investment. I'll tell you more after

I have had my hands on one.

Over on the dot matrix side of the

house, things have been moving fast.

The Japanese are the pioneers in dot

Address correspondence to Frank J.

Derfler, Jr.. PO Box 691, Herndon, VA
22070.

The Microline 93 is one of two printers recently released by
Okidata. This high-speed printerproduces 160 charactersper
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second, but can also produce correspondence-quality printing
at about 40 cps.



matrix technology; they were driven to

that position by their own need for

printers that can handle the ideographic

and other character sets associated with

non-European languages. They consis-

tently have been making dot matrix

printers that go faster and can produce

well-formed and flexible character sets.

Microline 93

I have been using a new Okidata

Microline 93 for several months, and I'm

impressed with the machine.
The ML 93 is one of two new printers

released by Okidata. The ML 92 has a car-

riage able to take only standard-size

paper: the ML 93 can accept paper up to

16 inches wide. Otherwise, the printers

are identical. Both are fast ( 160cps), flex-

ible and inexpensive.

The feature of the Microline family I en-

joy most is the ability to produce impres-

sive-looking "correspondence-quality"

print at about 40 cps.

"Correspondence quality" is a phrase

invented by a marketing person to de-

scribe print that is probably good enough
to use in business documents and cer-

tainly good enough to use in letters to

your friends, but not quite as good as

"letter quality."

Correspondence-quality printing is

created by using two passes of the print-

head over the line and moving the paper

slightly between passes. My analogy is

that it looks as if it were typed on a por-

table typewriter using a cloth ribbon.

The Microline 93 and 92 printers both

have solid east-metal bases and weigh
about 30 pounds. They use a nine-pin

print head that has large cooling fins to

help it radiate the heat that this fast-

moving part can build up. The ribbon

winds and unwinds between two good

old reliable (and inexpensive!) spools.

The 160 cps bidirectional printing

capability of the Microline printers pro-

duces an output quickly. This speed of

printing has changed my writing habits

and increased my consumption of paper

considerably.

I have proven to myself that I'll never

proofread from a CRT as well as I do from

a piece of paper. I don't quite understand

why this is true, but according to some
discussions on CompuServe's Authors'

Special Interest Group, others seem to

have the same problem. I can turn out a

better article or chapter if I pull offa print-

ed copy and rework it on paper.

The Okidata Microline has made this

much easier to do. I can pull off a normal

dot matrix copy of ten double-spaced

pages of text in about two minutes. Then,

after I have made my changes and cor-

rections, I can enter one control code and

get a correspondence-quality copy of the

text that will please the poor editors and

proofreaders who have to read the stuff I

send in.

The Okidata ML 92 has a suggested re-

tail price of $699. The ML 93 has a sug-

gested retail price of $1249. Aside from
the ability to go out to 136 columns of

regular-size print, the ML 93 also has the

ability to reproduce 64 block graphics

shapes. You do, however, have to write

the software to send the printer the codes
necessary to use these graphics shapes.

Controlling the Printer

Speaking of codes, there is a standard-

ization problem in the printer industry.

No two manufacturers use the same con-

trol codes to designate the various kinds
of printing. They do use a wide variety of

commands for printhead positioning and
graphics printing.

Since IBM adopted the Epson printer

for use with the IBM PC, many software

manufacturers have integrated the Ep-

son coding scheme into their graphics

packages. The Okidata printers have the

ability to produce graphics, but their

command set is not the same as the Ep-

son's, and the resolution is not as fine.

If you try to create a graph on an Oki-

data printer using the graphics software

with the Epson commands, you'll get

some very strange output. If you want to

use an Okidata with a software package
designed for some other printer, you
have two choices: you can either modify

the software to produce the proper out-

put codes, or install a translator in your

operating system.

Modifying the software to produce the

proper output can be simple. Some soft-

ware packages have utility programs al-

lowing you to patch the main program.

Other programs allow direct entry of con-

trol and escape codes through the key-

board.

If you're using WordStar under CP/M.

for example, you can patch the program
with the installation utility to allow full

underlining, various print fonts and ex-

panded and emphasized print with the

Okidata printers. You signal the printer

through the use of the control-P codes in

WordStar. (Table 1 provides the values to

insert into the WordStar installation pro-

gram, as well as some of the control-P

codes to use.)

An approach to use with programs spe-

cifically designed for a different printer is

to have the operating system catch the

graphics commands and translate them
into something the Okidata understands
properly.

Application Techniques, Inc.. markets
an EP20KI (Epson to Oki) translation

program for the IBM PC. You can obtain

different versions of this program—ver-

sions that integrate themselves into

either PC DOS or CP/M 86 and catch and
translate the commands for the different

fonts and sizes of print as they go out the

printer port. EP20KI costs only $50 and
it's simple to use. You can call the pro-

gram from a batch command file when
you boot a disk. (I don't know about you,

but between the memory check for 4 12K
of RAM and a list of about five programs
in my batch file. I can turn on my IBM PC,
go cut the lawn, take a shower and sit

down at the machine just as the disk

stops turning. Well, it seems that long!)

EP20KI will not allow your Okidata

printer to use all of the Epson graphics

codes but it's useful for word processing

and other programs that may contain

only the Epson commands for under-

lining, overstrike and other special func-

tions.

Applications Techniques expects to

have other translation and screen-cap-

ture programs for the Okidata and IDS
printers available soon. If you need this

kind of software, you can contact Appli-

Label
PSOMTH
BLDSTR
DBLSTR
PSCRLF
PBACKS
PSHALF
ROLUP
ROLDOW
RIBBON
RIBOFF
PALT
PSTD
USER1
USER2
USER3
USER4

Description
Printer Overstrike

Bold Face
Doublestrike

CR + LF
Backspace
Half LF
Superscript

Subscript

Correspondence Mode
Data Processing Mode
Alternate Pitch (10CPI)

Standard Pitch (10CPI)

12.0 CPI
17.0 CPI
Double Width Print

Continuous Underline

Value
FF
03
02
02.0D.0A
00
00
02,1B,4A
02,1B,4C
02.1B.31

02,1B,30

01, IE

01. IE

01, 1C
01, ID
01, IF

01.1B.1F

For continuous underlining, use control-P RC to begin the underline and control-P RD
to end.

Table 1 . Installation codes used to customize WordStarfor the Okidata series of

printers. Seep. 3-9 in the Installation section ofthe WordStar manualfor instruc-

tions on how to use the installation labels and addresses. This table is valid only

for CP/M versions of WordStar.
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cations Techniques, Inc., 80 Townsend
St., Pepperell, MA. Phone them at 617-

433-9934.

The Okidata ML 92 and ML 93 are fine

machines and they represent the state-

of-the-art in dot matrix printers in this

price range. But one question that this

column always tries to answer is,

"Where are we going?"

Haven't we pushed dot matrix to look

about as good as it can look? Can we ever

improve on mechanical designs so they

are less expensive and more reliable?

Soothsaying

In the case of printers, I have a favorite

prediction: the Japanese and Americans
have a technology that they understand
well, but they haven't hooked it to a
micro... yet. That technology is

photocopying.

Many photocopying technologies are

available, but almost all modern meth-

ods make good-looking copies on plain

paper at high speeds, particularly if you
measure their output in cps. Many of the

photocopying methods are able to inter-

face with electronic characters and
graphics generators.

I predict that the next real progress in

printers will come from devices descend-
ed from copying machines rather than
typewriters. Sure, ink jet printers and
laser printers will be on the market, but

the winning technology will involve

using photocopying techniques.

The output from these devices looks

excellent, the text can be rotated, blown
up or reduced, the costs are reasonable

and the technology is off the shelf.

Do you want to make a million bucks?
Buy the photocopying product from a

major manufacturer, do the integration

and market it with great fanfare. I only

want one percent.

Ven-Tel PC Modem Plus
A few months ago I reviewed the Cac-

tus Technology internal modem for the

IBM PC. At that time, I predicted that

Cactus Tech would have a lot of compe-
tition.

Now, Ven-Tel, an old and established

firm in the commercial modem market,

has released an integrated modem and
software package that plugs into the IBM
PC and gives complete auto-answer and
autodial features with one of my favorite

terminal emulation software packages:

Crosstalk.

The Ven-Tel PC Modem Plus is con-

tained on one full-length (lSVfe-inch) IBM
PC accessory card. The card includes both

the modem and a separate serial port.

The modem itself is normally ad-

dressed as Comm 1 by PC communica-

tions software, although it can become
Comm 2 by changing ajumper. The seri-

al port on the card is always addressed as

Comm 2, if it is turned on. If you have

another serial port in the system, you can
arrange the ports in various combina-

tions, but you cannot have two ports at

the same address at the same time.

Installing the Ven-Tel board includes

the attaching ofajumper wire to the PC's

speaker. Thisjumper allows you to listen

to the telephone line so you can hear pos-

sible busy signals and the sound of the

modem dialing. The addition of the

jumper does not interfere with the nor-

mal uses of the speaker when the modem
is not activated.

I wish, however, that Ven-Tel had put a

volume control on the board for the

speaker. Different telephone installations

have different levels and different people

have different tolerances for the sound of

dial tones and modem squeals. A small

volume control would be a nice-to-have

feature on this modem.

Built for Expansion

The modem card itself is built for ex-

pansion. A separate plug strip on the

board is designed to accept a piggyback
1200-baud expansion board using the

Bell 212 signaling scheme.
The basic PC Plus is a 300-baud Bell

103 modem, but the $360 Speed Adapter

Circle 53 on Reader Service card. Circle 266 on Reader Service card.

that old

fabric ribbon

still has life

Ebonize Printer Ribbon Ink Spray
SAVES MONEY by reducing

ribbon replacement cost EASY
TO USE. Open ribbon cassette

top. Spray on Ebonize. Allow to

dry and replace top. IT WORKS!
One can re-inks up to 20 ribbons

*«$0
Dealer

Inquiries
Invited

$

only

11
95
(includes shipping

and handling)

Illinois residents add 72$ (6%) sales tax

SEND CHECK OR MONEY ORDER TO:

Upwego Computer Supply, Inc.
1 20 West Madison St., Chicago, IL 60602

Phone: 312-372-6692

TRS-80
COMPUTERS

ALL PURE RADIO SHACK EQUIPMENT

DISCOUNT

ALL TRS-80 MODELSCOMPUTERS
PRINTERS
ACCESSORIES CALLfor our competitive
GAMES PRICES ON ALL MAJOR BRANDS

FREE
PLEASE WRITE AND REQUEST . . .

• CUSTOMER DISCOUNT PRICE LIST
• MANUFACTURE WARRANTIES

© TRS-80 TANDY CORPORATION

PERRY COMPUTERS
137 NORTH MAIN STREET PERRY Ml 48872

FOR ORDERS CALL 1 -800-248-3823
FOR INFORMATION CALL (517) 625-4161
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turns it into a complete modem, capable

of 1200- and 300-baud service. The
Crosstalk software can handle speeds

well in excess of 1200 baud.

PC Modem Plus sells for $389. The
combined PC Modem Plus and PC
Modem Speed Adapter package retails

for $749.

Because it is a direct -connect modem,
the PC Plus simply plugs into the tele-

phone line through a standard RJ- 1 1 wall

jack. Two jacks are included on the

modem board so you can connect the

modem to the wall and then connect a

standard phone to the modem for normal
voice use.

The outstanding feature of the Ven-Tel

PC Plus is that it responds to the same
commands used by the Hayes Smart-

Modem. The success of the Hayes stand-

alone modem has made its command set

the most widely used in the industry.

Certainly, more software is available to

support the Hayes modem control codes

than those of any other hardware.

Microstuf s Crosstalk program is pack-

aged with the PC Plus, but any program
that will interface with the Hayes Smart-

Modem will also work with the PC Plus.

Crosstalk Talk

Crosstalk, as readers of this column
know by now, is a program that has ex-

tensive help functions, operates capably

If you want

reliable and almost

"invisible" performance,

then the Ven-Tel PC Plus

provides an answer.

at high speeds and has flexible file-

capture and file-transmission features for

use with information utilities and elec-

tronic message systems. It also has a

special protocol file transmission scheme
for highly accurate file exchanges be-

tween Crosstalk-equipped systems.

Additionally, the Crosstalk transmis-

sion protocol is used by Transporter, an
automated message-exchange system
marketed by Microstuf. Transporter can
use the Ven-Tel PC Plus modem to dial

telephone numbers automatically at pre-

selected times, establish contact with

other Crosstalk or Transporter systems,

exchange files and sign off.

Transporter also can receive calls and
exchange files without operator atten-

tion. The Ven-Tel PC Plus package does

not include Transporter, but the software

can be used with the modem without

modification.

The advantage of this kind of integrat-

ed modem over a stand-aJone device is

that it does not need extra cables and
connectors, it does not take up extra

room and it is less expensive. The only

real disadvantage is that you cannot see

the flashing lights indicating that data is

coming and going.

If you want reliable and almost "invisi-

ble" performance, then the Ven-Tel PC
Plus provides an answer. The complete
package includes the modem board with

the speaker jumper, a nice manual in an
IBM PC style binder and a copy of Cross-

talk. The list price is $389.

For more information, write to Ven-Tel

at 2342 Walsh Ave., Santa Clara, CA
95051, or call them at 408-727-5721.

Flexibility from TNW
Let's suppose you have any kind of

modem and any kind of computer or ter-

minal. Let's also suppose that your bud-
get is limited but that you want to have
auto-answer and autodial capabilities.

Your modem may be only an acoustically

coupled device, but it works fine as a

modem and you don't see why you
should buy a new one. The folks at TNW
have a new device for you.

TNW has been integrating modems

Circle 182 on Reader Service card.

NowYou CanAfford Another 64K . .

.

Especially when it's less than

a half cent per bit!

Specifications:

• Fully Static Operation

• Supports S-100 IEEE-6% Standards

• Uses Popular 2716 Pinout Type
Static RAM's

• Board Access Time Under 200nS

• 150nS RAMS Standard

• No Wait States Needed at 6.000MHz

• High Quality FR-4 Type PC Board

• Switch Selectable Phantom Line

All Data, Status and Address Lines

Fully Buffered

Gold Plated Contact Fingers for Low
Contact Resistance and Long Life

Switch Selectable Extended Address

Lines For Up To 16 M-bytes

Extreme Low Power Dissapation

(<500mA Typical

Top 8K May Be Switched Disabled

and/or Interchangeable with 2716
Type EPROM's

COEX 64K S-100 CMOS
STATIC RAM BOARD

299
Assembled & Tested

"Have You Kissed Your Computer Lately"

Components Express, Inc.
1380 E. Edinger • Santa Ana, Calif. 92705 • 714/558-3972
Terms of Sale: Cash, Checks, Credit Cards, M.O., C.O.D. Calif, residents add 6% sales tax.

master charge



Circle 316 on Reader Service card.

MODEM

No other acoustic modem
gives you all these fea-
tures at this low price.

The MFJ-1232 Acoustic Modem gives you a

combination of features, quality and performance

that others can't match at this price.

0-300 Baud, Bell 103 compatible. Originate/

Answer. Half/full duplex. RS-232, TTL, CMOS
level compatible. Use any computer. Cassette

tape recorder ports save data for reloading or re-

transmission. 6 pole active filter handles weak
signals. Carrier detect LED indicates adequate
signal strength for data recognition. Quality

"muffs" gives good acoustic coupling, isolates

external noise for reliable data transfer. Crystal

controlled. "ON" LED. Aluminum cabinet. 110
VAC or 9 volt batteries. 9x1!/zx4 in.

Apple II, II Plus: software and cable for

modem, MFJ-1231, $39.96. Plugs into game
port. No serial board needed.

It's like having
an extra port

MFJ-1240 RS-232 TRANSFER SWITCH. Swit-

ches computer between 2 peripherals (printer,

terminal, modem, etc.). Like having extra port.

Push button switches 10 lines (pins 2,3,4,5,6,8,

11,15,17,20). Change plug or cable to substitute

other lines. Push button reverses transm it-

receive lines. LEDs monitor pins 2,3,4,5,6,8,20.

PC board eliminates wiring, crosstalk, line inter-

ference. 3 RS-232 25 pin connectors. 7x2x6 in.

95 MFJ-1106 AC POWER CENTER.
Adds convenience, prevents data

loss, head bounce, equipment damage.
Relay latches power off during power
transients. Multi-filters isolate equip-

ment, eliminate interaction, noise,

hash. Varistors suppress spikes. 3

isolated, switched socket pairs. One un-

switched for clock, etc. Lighted power,

reset switch. Pop-out fuse. 3 wire, 6 ft.

cord. 15A, 125V, 1875 watts. Aluminum
case. Black. 18x23/ix2 in. MFJ-1107,

$79.96. Like 1108 less relay. 8 sockets,

2 unswitctied. Other models available,

write for free specification sheet.

Order from MFJ and try it. If not delighted,

return within 30 days for refund (less shipping).

One year unconditional guarantee.

Order yours today. Call toll free 800-647-1800.

Charge VISA, MC. Or mail check, money order.

Add $4.00 each for shipping and handling.

CALL TOLL FREE . . . 800-647-1800
-323-5869

MFJ
n MS, outside continental USA

ENTERPRISES
INCORPORATED

921 Louisville Road, Starkville, MS 39759

34 Microcomputing, July 1983

with microcomputers for a number of

years. Those of you with Commodore
systems probably know that TNW was
one of the first to help PET owners to

communicate. Its new release. Operator,

is an intelligent device that connects be-

tween your computer, your modem and
the telephone line. It responds to ASCII
commands from your computer or termi-

nal and automatically dials outgoing

calls or answers a ringing phone line.

Operator monitors the line and listens

for the carrier tones coming from the dis-

tant end. If these tones fail or drop off.

Operator hangs up the line.

Operator is easy to use, but its com-
mand set is unique. It does not respond to

the same commands as the Hayes Smart-

Modems or other "smart" devices. This
means that software designed with the

Hayes command set will not work with

Operator without modification.

Because of its internal programming
and its function as a line monitor.

Operator will function only with Bell 103
type modems. That means it can be used
only at speeds up to 300 baud. It will not

function at higher baud rates.

Operator can provide a unique alterna-

tive for you ifyou want autodial and auto-

answer service without paying the price

for a complete new modem.
Ifyou have an acoustic modem such as

the Novation Cat, you would install Oper-

ator by plugging it in series with the

modem in the RS-232 line. Attach Opera-
tor to the telephone line and plug a stan-

dard telephone instrument into Opera-
tor's second PL- 11 jack. Turn on the

modem, put the telephone handset in the

modem's cups and turn to the keyboard.

You can use any terminal program to

type instructions out to Operator. It can
dial using either tones or dial pulses.

When Operator or the modem do not de-

tect a modem carrier on the telephone

line, Operator simply sits and waits for

your command. You can tell it to dial

simply by typing DIAL.

After Operator dials the call, it leaves

the job of generating modem tones and
exchanging information up to your local

modem. If you want to get Operator's at-

tention while it is on line, you send it an
"<g>" sign.

TNW's Operator fills a unique slot in

the data communications community. If

you want automatic capability, but don't

want your old modem to gather dust on a

shelf, call for the Operator.

TNW Corp. is located at 3444 Hancock
St., San Diego, CA 92110. (phone 619-

296-2115).

* * *

Nifty Styling

I usually don't introduce you to prod-

ucts that I haven't personally seen or

used, but VoiceStation, the Sydis inte-

grated workstation, is such a good-look-

ing device that I just had to mention it.

VoiceStation isn't a microcomputer,

but rather a terminal for use with com-
puter systems. It combines a telephone, a

mouse for data entry and a full-function

keyboard.

The styling of this unit is outstanding

and I know I'd like to have one on my
desk.D

VoiceStation, developed by Sydis, Inc., ofSan Jose, CA, is a uniquely packaged of-

fice workstation integrating voice, text and graphics. Note the use of a mouse and
touch keys around the screenfor manipulating data. For more information, contact
Sydis, Inc.. 4340 Stevens Creek Blvd.. San Jose, CA 95129 408-243-8430.
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Plug in

your best
peripheral

Disk drives. Modems. Printers. Software. Only one source
keeps you up-to-date win every innovation for microcom-
puters. That source is Microcomputing: the multi-system

journal for the technical computerist.

Microcomputing's columns and articles are informative,

easy-to-understand, and practical. Learn how new develop-

ments affect you. Discover the ins-and-outs of Winchester
disk drives. And consider unique applications in banking,
medicine, education, and business. With every issue you
also get:

•extensive software listings and conversions
•advanced programming techniques for added
capabilities

•powerful utilities to upgrade your system
•easy-to-do hardware modifications

•software, hardware, and book reviews that'll save

you money
•new product announcements
•buyer's guides to help you get the best deal

•and publisher Wayne Green's bold editorials.

And there's more. Monthly columns cover other exciting

topics in-depth. Here are just a few:

"Overview"—reveals industry trends, highlights new tech-

nologies, and examines the market impact of various
products.
"Intelligent Toaster"—learn to build computer-controlled
devices that speak, listen, and manipulate their own envi-

ronment.
Get all this and more every month. A subscription to

Microcomputing is only $24.97 per year, and it's risk-free. If

you aren't completely satisfied with your first issue, simply
write "cancel" on the invoice and return it to us. You will

owe us nothing, but please keep the first issue as our gift.

VisiON and 1-2-3 Steal the Spotlight at Comdex

MICROCOMPUTING
Are You
You Can Ma,

A First look
AtC-64
Datasoutr

For*

In Micros

Do
CP M

Plus Apple Atari. Commodore Heath IBM PC

Subscribe today. Send in the coupon or attached card to:

Microcomputing, PO Box 997, Farmingdale NY 11737. Or
call us toll free:

1-800-258-5473
for even faster delivery. And if you include payment or
charge it on your Mastercard, Visa, or American Express,
you'll get a 13th issue FREE!

Microcomputing magazine. Plug it in today.

i

~

I

YES! I want to plug into Microcomputing. Send me twelve
issues for $24.97. 1 understand that with payment enclosed
or credit card order I will receive a free issue making a total of

13 issues for $24.97.

Check enclosed DMC DVisa DAE Bill me

Card*

Exp. date

Signature

Name

Address

City. State. .Zip.

Canada* Mexico $27.97. 1 year only. U.S. Funds.
Foreign surface $44.97, 1 year only. U.S. Funds drawn on U.S. bank.
Please allow 6-8 weeks for delivery.

MICROCOMPUTING ®
PO Box 997, Farmingdale NY 1 1737

337R7
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LETTERS TO THE EDITOR

QX-10 Article

Convincing
Jim Hansen's article on the Epson

QX-10 ("The Quintessential Computer,"
April Microcomputing, p. 66) confirmed
my interest in the computer. However, it

was the article on the Valdocs operating

system ("Vive la Difference! Valdocs,"

May Microcomputing, p. 86) that finally

convinced me to purchase the QX-10.
I must congratulate Mr. Hansen on the

articles. They were well-written and ad-

dressed all the questions a potential pur-

chaser would ask. They were convincing,

not as a clever sales pitch, but as an
honest appraisal without vested interest.

Silvio A. Bedini
Washington, DC

Two 1-2-3 Corrections
Thank you for publishing my review of

1-2-3 (May Microcomputing, p. 62).

There are. however, a couple of small

points that ought to be corrected.

First, the main subheading under the
title claims that 1-2-3 is capable of word
processing. It is nor, at least in this

version.

Second, there is an omission in Table 1

(p. 63), which compares 1-2-3 to the

MBA. Specifically, under the word pro-

cessing row, the MBA should be credited

with its good but still first-generation

word processing capabilities. That is to

say, this entry for the MBA should read

"Rudimentary. Heads, page numbers,
and other features supported. Suitable

for short documents."

Thomas V. Bonoma
Concord, MA

Is That a Quote?
I have been trying to enter Russell

King's File Manager program ("A Small
Wonder," March Microcomputing, p. 72)

into my Timex-Sinclair 1000 computer.
There seems to be a hangup in line

8275 of the program. My computer will

not enter unless I make the line read

8275 Let A$ = A$ + " ". In fact, trying to

print the original (with one quotation

mark) blew the program, but I had been
saving by tape, so I didn't lose it all.

What should line 8275 be?

Donald Bauerle
Radnor, OH

Reply:

An ending quote is required in line

8275. It is easy to miss in the listing,

because there are 20 blanks between
the quotes. These blanks are there to en-

sure that old labelfields will be entirely

erased when newfield descriptions are

entered.

Russell King
Regina, Sask.

Yes, It Will
I would like to thank you and Thomas

Bonoma for the review ofVersaForm you
published in the March 1983 issue (p. 10)

of Microcomputing. I would like, how-
ever, to correct an error of fact in that

review.

Table 1 (p. 12) stated that when doing a
report, VersaForm would not select

forms on the basis of column items. If it

were true, this would indeed be a major
restriction, but, in fact, VersaForm will

select items on the basis of its column
items, or indeed any item in a form.

This is one of VersaForm's major
strengths, and it is the feature that

Circle 341 on Reader Service card.

1000
HARDWARE
• plug-in replacement for the H89/Z89 CPU board;
no modifications required

• dual CPUs: Z80 and 8086

• 128K RAM standard; sockets for 256K, memory
expansion bus for up to 1 megabyte RAM

• 5 I/O slots

• faster program execution: 2/4 MHz for Z80, 8MHz
for 8086

• fully compatible with all Heath/Zenith peripherals

A Z80/8086 UPGRADE
FOR THE H89/Z89
SOFTWARE
• runs all Heath/Zenith software without

modification

• compatible with Zenith Z 100 and IBM PC
• choice of MSDOS or CP/M-86 for the 8086

• supplied with diagnostic software package

• "ghost disk" feature: copies an entire disk in

RAM for instant disk access

• supports multi-user and multi-task

operating systems

L

Technical Micro Systems Inc. (3 i 3 ) 9940784
P.O. Box 7227, Dept. H • 336 Cloverdale • Ann Arbor, Michigan 48107

enables a user to obtain a report, for in-

stance, of sales by product from a file of

invoices.

Joseph R. Landau
President

Applied Software Technology
Los Gatos, CA

Put It in Writing
I would like to comment on the sudden

purchases of low-cost computers and the

actual use of the devices. I think it would
be interesting to observe how many of

these are sitting on a shelf collecting dust

because of the awful documentation.
With rare exceptions, I have yet to see a
home computer sold that can answer the

question of, "Well, I completed the users
manual—now what?"
Surely we are passing from the days

when only hobbyists work these things.

Now the general consumer is interested,

responding to the ads and the promises.

However, there is a genuine frustration

on his part as he attempts to reason,

"Is this a '0' or an O? Do they mean, T
or T?"

I am mentioning the above to demon-
strate a case in point. The low-cost com-
puter's hardware and software is excel-

lent. The documentation is terrible.

Obviously, I come from a noncomputer
background. Due to poor documentation.
I am unable to use my Commodore disk

drive to its full potential; I still do not un-

derstand how to put a VIC-20 into its ad-

vertised high-resolution graphics, de-

spite the fact that I read articles constantly

praising its capability in this regard.

Even the articles are too technical, gener-

ally written for engineers.

I read the other day that the Apple He
manuals were written, reviewed and re-

vised months before the product was
made available. If this is true, it is about

time. We need more of such profes-

sionalism.

But unless someone can convince me
otherwise, I believe the home-computer
industry is leaving its supporters aban-
doned with lousy paper material.

My main point is that the general non-
hobbyist consumer will not subscribe to

ten computer magazines, cruise the
bookstores and travel miles to user's

group meetings to see the "Wonders of

Recipe Files" when the Rotoflex is still

quicker.

I would love to hear Bill Cosby do an
album on home computers. Recall his

car repair story about the A-frame
needing replacement. His response was,
"Riiightf What's an A-frame?!" The prin-

ciple is the same in computers. Disk drive
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manuals throw one immediately into the

terminology— "Riiight! What's a

sector?"

Larry Rymal
Joaquin, TX

Computers in Real Estate:
A Sleeping Giant

I believe that the use of computers in

the real estate industry is a sleeping giant

about to awaken.
I plan to publish listings of available

real estate software. The listing will show
what the program will do, the language it

will operate on. the type of hardware it

will run on, the price and the name and
address of the source. There will be no
charge for the listing.

I would appreciate receiving informa-

tion from all sources outlining the infor-

mation they would like to have included.

I need everything and every program re-

lated to the real estate industry.

J. Don Shields
Drawer 758

Shelby, NC 28150

Everybody Has a Dream
Heroes, motivation, dreams! These are

the things that make life worth living.

You start with a hero figure, someone
to look up to, to respect and admire. Then
you pick a dream. You combine thoughts

of heroes with thoughts of dreams and

you get motivation—a burning desire to

accomplish, to create, to achieve.

However, these threejewels of life need

a fourth for completion. They need guid-

ance and perseverance. Guidance is the

better of the two, because it would obvi-

ously make things easier. But with

enough dreaming, perseverance can be-

gin to take root and grow.

Wayne Green, you are the hero—one of

the keys, one of the jewels. You, and all

the other men and women who put

dreams, hopes and ideas into the mind's

of others, plant the seeds for future suc-

cesses.

Even if I never succeed, Mr. Green,

you've given me something to pass on to

others: the love of accomplishment and
the satisfaction gained from reading

about the joy you obtain from your suc-

cess—financially, intellectually and emo-
tionally.

But for now you are my inspiration and
motivation, so please don't ever listen to

anyone who tells you he's turned off by

words of business strategy or dreams of

other accomplishments for yourself or

others.

I'm waiting for your first book on how
you started your magazines!

Bryan Greifinger

New Hyde Park, NY

Do you owe us any money?
Editors

Timex-Sinclair Owners!
Check these Programs from Instant Software:

BLACKJACK MASTER
Play the Blackjack rules of any major casino in the world!

Blackjack master:

• Shuffles up to six standard 52-card decks.
• Keeps track of all wins and losses.

• Accommodates up to seven players against the house.
• Calculates six different point counts.
• Helps improve card counting techniques.

Learn to become an expert and beat the house with the help

of Blackjack Master. A must for any card player.

Requires: Timex Sinclair 1000* 16K #0450TS $19.95

GEOGRAPHY EXPLORER:USA
Turn geography lessons into child's play! Essential geo-

graphical facts are presented in an entertaining manner
with fun features like animated rewards for correct an-

swers. Three lesson sets include every state's location and
name; state capitols; and state name abbreviations. Upper
elementary through adult. A fine teaching tool.

Requires: Timex Sinclair 1000 16K #0456TS $19.95

TEACHER
Create a computerized teaching system for any subject.

Record up to 20 questions and answers per lesson. Students

can then do these lessons independently. You may choose

to allow them to review the material beforehand, to receive

hints, and to see animated displays as rewards for correct answers.

Requires: Timex Sinclair 1000 16K #0455TS $ 14.95

MOUNTAIN PILOT
Earn your wings with this fast paced flight simulator. Be the

first to navigate successfully through Eagle Pass. The risks

are high but so are the rewards. Bring supplies to the miners
at Goldtown and you'll return with a generous cargo of gold

bullion. One of our most popular simulation games!

Requires: Timex Sinclair 1000 16K #0452TS $ 19.95

PROGRAM NUMBER QTY PRICE TOTAL
BLACKJACK MASTER 0450TS $19.95

GEO. EXPLORER:USA 0456TS $19.95

TEACHER 0455TS $14.95

MOUNTAIN PILOT 0452TS $19.95

POSTAGE & HANDLING $2.50

A trademark of Timex Corporatlon TOTAL

CHECK/MO DAMEX DVISA DMC
Name _
Address

City

Card#

Interbank#

Signature

ORDER TOLL FREE! 1-800-258-5473
or fill out this coupon and mail to:

Instant Software, Rte. 101 & Elm St.,

Peterborough, N.H. 03458

State. .Zip.

T.M.

InstantSoftware
x
CO

CO
cr>
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The 064 Sounds Off!
The C-64 contains a truly sophisticated

sound effects synthesizer. The author gives you

a comprehensive look at its music-making capabilities

and introduces you to other sound effects it can generate.

By Richard F. Daley

When it comes to sound, no other

computer on the market can
hold a candle to the Commodore-64.
The C-64 replaces the simple tone

generator that's found in many com-
puters with a true three-voice sound
synthesizer. This synthesizer is of

musical instrument quality. Further-

more, the programmer has control

over a large number of parameters:

Waveform, Frequency, Volume, At-

tack/Decay and Sustain/Release. This

allows the programmer to design

each note's tone color and to shape

the envelope.

Music-Making Machine

However, sound generation is of

considerable complexity. You'll need

to learn all about the Poke command,
which involves a long list of memory
locations, as well as the values you

should Poke into those locations. It also

means that any complex sounds or

musical scores may well be quite slow.

To generate a sound on the C-64,

you need to do several things:

1. Initialize synthesizer—You need
to set such parameters as Volume,
Waveform, Attack/Decay and Sus-

tain/Release. These parameters can

be constants, unless your sound ef-

fect needs to change them.
2. Sound note—The frequency of

the note is set and the delay parame-

ter, if any, is handled.

3. Quit—This will take care of the

shutting down of the synthesizer.

Usually, this can be accomplished by
setting the Volume, Attack/Decay

and Sustain/Release to zero.

Before we proceed any further,

let's define some of the terms associ-

ated with the generation of sound ef-

fects on the C-64.

• Volume—Entering a volume be-

tween zero and 15 will set all three

synthesizers to the same volume lev-

el. A volume of 15 is standard.

• Waveform—The waveform is the

shape of the output frequency from
the computer. Each voice has its own
waveform and can be set indepen-

dently. There are four waveforms,
and each sounds different from the

others. These waveforms are Trian-

gle, Sawtooth, Pulse (or Square) and
Noise.

This parameter also is called the

Control Setting. When it is properly

set, the ADSR (Attack/Decay/Sustain/

Release) feature also is activated.

«w*

Address correspondence to Richard F. Daley,

Tamarack Software, PO Box 247, Darby, MT
59829.
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heck out the essentials.

CHECKUST
W ^_ ^ in Essential Aspects^

-1

erroneous data^**^. p^ teoc^^ff^^t»^

10 H
. .***#•. Doe*

pasca\,

There is only one DBMS that satisfies all these criteria.

That's MDBS III, the only authentic DBMS running on
a wide variety of microcomputers and the PDP-11.

PROFESSIONALS KNOW
THE DIFFERENCE

If you can't answer "YES" to these questions, send for our

comprehensive booklet, "How to Evaluate and Select a Data

Base Management System." Sold previously for $5.00, but

it's yours FREE if you return this coupon now. But hurry,

supplies are limited.

MAIL TO: Your local ISE affiliate.

Name. .Title.

Company-

Address

In U.S. & Canada contact

1SE-USA
85 W. Algonquin Rd.

Arlington Heights, IL 60005
(800) 323-3629/(312) 981-9200

Elsewhere contact:

\SE
PO Box 600
Lafayette, IN 47902
(317)463-4561/2581

City. .State. .Zip.

Phone.
(area code) (ext.)

Z80 is a registered trademark of Zilog; PDP-11 of Digital Equipment Corp;

CP/M of Digital Research; UNIX of Western Electric; PCDOS of IBM.
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Circle 350 on Reader Service card.

FREE-LANCE
PROGRAMMING
Join the NATIONAL ASSOCIATION OF FREE-

LANCE PROGRAMMERS (NAFLP) and receive

NAFLPs monthly SOFTWARE MARKET LETTER.

Learn how and where to sell your software and get

programming contracts. All subjects wanted:

games, professional, personal, hobby. NAFLP
publishes the most complete and current list of

software buyers, including software publishers,

distributors, book publishers, computer service

bureaus, computer manufacturers, consultants,

periodicals, and others ARTICLES and NEWS
ITEMS show you how to get your share of the high

royalties being paid. Many other benefits for

NAFLP members coming

Join Now Annual membership $48 (tax deduct-

ible) Send check or MC/VISA number and expira-

tion date Satisfaction guaranteed.

NAFLP
PO Box 813B, Vienna, Va. 22180

703-938-9191

Circle 252 on Reader Service card.

is&ss

VM e*«S?

M\S*^
aS

Circle 172 on Reader Service card.

MEMOREX
FLEXIBLE DISCS

WE WILL NOT BE UNDER-
SOLD!! Call Free (800)235-4137
for prices and informatioa Dealer

inquiries invited and CO.D.'s

accepted

PACIFIC
EXCHANGES
100 Foothill Blvd.

San Luis Obispo, CA
93401 InCal. call

(800)592-5935 or

(805)543-1037

Variable

#A
#F

#H
#L

#P

#R

#S

#T

Function

Contains value for Attack/Decay

Screen location of last note

High part of frequency

Low part of frequency

Low part of pulse duty cycle

High part of pulse duty cycle

Value for Sustain/Release

Screen location of current note

Waveform for current note

Table 1. List of variables used in Listing 1.

^Attack/Decay—Think of the Attack as

the rate at which the note or sound
rises to its maximum value. The Decay
is the rate at which the note or sound
falls from its highest volume to zero.

There are four rates of Attack and
four rates of Decay. These corre-

spond to the eight bits of the byte

used by the synthesizer to define the

rates of Attack and Decay.
The following diagram might help

you understand this:

Attack

High Medium Low Lowest

128 64 32 16

Decay

High Medium Low Lowest

8 4 2 1

You can combine Attack and Decay
settings by adding up the values

above. The highest Attack rate would
be 240 ( 128 + 64 + 32 + 16) . The lowest

Attack rate would be 16. Highest

Attack with Medium Decay would
be 244.

Oboes and Xylophones

Different settings can sound like dif-

ferent instruments. For example, a tri-

angle waveform with an Attack/De-

cay value of 96 sounds like a flute,

while a value of 9 sounds more like al

xylophone, and a value of 190 sounds

|

like an oboe or clarinet.

•Sustain/Release—The Sustain value
j

will determine how long a note or

sound will stay at its maximum vol-'

ume. The Release value will deter-

mine the rate at which the volume of a

note is cut off.

There are four rates of Sustain and
four rates of Release. These are deter-

mined just like the Attack/Decay

values.

Sustain

High Medium Low Lowest

128 64 32 16

Listing 1. Example of sound generation on the Commodore-64. Program is written in Vanilla Pilot

from Tamarack Software.

106
110
120
130
140
150
160
179
180
190
200
210
220
230
240
250
260
270
230
290
380
310
320
330
340
350

R
R

S
S
s
s
T
c

S

5
R
T
T
T
T
T

T
N
c

** CLEAR THE SCREEN AND SET
#* BACKGROUND AND BORDER COLORS

C
B0 ,

R8
05
COMMODORE-64 PIANO
S2

R7
BV TAMARACK SOFTWARE
015 •*

*** INSTRUCTIONS ***
THIS PROGRAM WILL SIMULATE SEVERAL
DIFFERENT INSTRUMENTS. THESE ARE THE
PIANO, HARPSICHORD AND ORGAN. VOL)
PLAV THE INSTRUMENT IN THE KEVB0ARD.
THE KEVS V0U USE TO PLAV THE NOTES ARE
04

Q N E R T V U I P @ «
05
PRESS flNV KEV TO CONTINUE.
*
015
C

40 Microcomputing, July 1983
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Listing continued

368
370
3S0
390
400
410
420
4:30

440
450
460
470
480
490

510
520
530
540
550
560
570
580
590
600 *NXTNOTE
610
620
630
640
650
660
670
688
69®
790
710
720
TOO

740
750
760
770
780
790
300
310
320
330
340
350 *END
360
370 *STVOICE
880
896
980
910
920

940
950
960
970
980
39Q
1000
1010
1 020
1 030
1040
1050
1060
1070
1080
1090
1100
1110

T

T

T
T
C

f
w

IN RDD IT ION, THERE RRE SEVERAL OTHER
IMPORTANT KEVS: THE S KEV WILL END THE
PROORRH. THE NUMBER KEVS 1, 2, 3 AND 4
WILL CHANGE TO fl DIFFERENT INSTRUMENT.
04
PRESS ANV KEV TO CONTINUE.
t
C
B12,12
01
D4
R5
fl fl*# B
W=65
P=0
R=255
fl=9

S=8
H

T PIANO
R :** CHECK FOR KEV PRESSED AND PROCESS

** IT. IF A NEW NOTE THEN SOUND IT.

•f:* OTHERWISE NO SOUND.

c

T
C

C C$# D ri*# E F F*# G D*#

R
R
R
W
M

*
1,2,3,4

UV': STVOICE
M : Q, W, E, R, T, V, U, 1 , 0, P, @, **, S
JN NXTNOTE
M :S

JV • END
B :

U MATCH
JN : NXTNOTE

Li
/l , M15, W#W, A#A, S#S, P#P, R#R, H#H, L#L

S 02
H
D5
R#F

::;

S
S
T
S
s
s
T
C
R
R
R
J
B
E
C
c
M

H
D5
R#T
*
F=T
** SET THE PARAMETERS FOR EACH
** THE VOICES.

NXTNOTE

P=0
R=d
1

CV • W= 1

7

CV : A=0
CV : S=24G
SV01
SV ' H
TV ORGAN
EV
M 2
CV : W«33
CV : A=9
CV S=0
SV011
SV : H
TV HARPS I CHORD
EV
M -3

CV • W=65
CV : A=9
CV :

S=0
CV P=0
CV : R=255
SV01 More

CHIPS&DALE LJ

4116 250 ns 8/$9.50 100+ $ 1 .05 ca.

41 16 200ns 8/$ 10.00 100+ $1.18ea.

4116 150ns8/$11.50 100+$1.25ea.
4116 120ns8/$14.50 100+$1.50ea.
21 14L 300 ns 8/$ 11.00
21 14L 200 ns 8/$ 12.00
4164 200 ns $4.65 ea 100+ CALL
4164 150 ns $5.00 ea 100+ CALL
6116 150 ns $4.00 ea 100+ CALL
61 16 200 ns $3.85 ea 100+ CALL
61 16 LP 150 $4.75

1791 Disk Controller $20.00
Z80ACPG $3.00
Z80ACTC $3.00
Z80A PIO $3.00
8251 A $4.00 ea

8255 $4.25
2716-1 (5V)350ns8/$4.25ea $5.00 ea

27 1 6 (5V) 450 ns $2.75 ea 100+ CALL
2732 $3.85 ea 100+ CALL
2532 8/$4.25 $5.00 ea 100+ CALL
2764 5V 300 ns 28 pin $7.00 ea

27645V 24 pin $16.50
2564 $16.50
68000 CPU $CALL
8087 Intel Co-processor for 8088
CALL

COMPUTERS
NEC APC Computers CALL
Altos Computers CALL
Sage II (16 bit) CALL
IBM P.C. complete sys.

(with or w/out hard disk) CALL

IBM PERIPHERALS
Baby Blue board CALL
Quadram board CALL
Davong hard-disk CALL
Davong board CALL
Amdek Monitors CALL
Princeton Monitors $700.00
NEC 3550 Printer $2,297.

Call for other IBM Peripherals

NEC Printer P.C. 8023 $695.00
Other NEC Printers —

Okidata Printers

82A $748.00

83A $995.00

84A $1395.00

CALL
CALL
CALL

CALL

CALL
CALL
CALL
CALL
CALL
CALL
CALL

$465.00
CALL

CALL
CALL
CALL

SOFTWARE CP/M,
IBM, Apple, TRS-80, Atari

Package 1 includes Wordstar, Mail Merge,

Spellstar (CP/M) (IBM) $410.00

dBase II (CP/M)(IBM) $425.00
FMS80(CP/M) $597.00
CALL for other mfg. comp., prnts, modems,
terminals, chips, & software

Allow up to 3 wks. for personal checks to clear.

Please include phone number. Price subject to

change without notice. Shipping & Handling for

Chips $3.50. FOB Bellevue, WA for all else. Wash,

residents add 6.5% Sales Tax.

CHIPS & DALE
10655 N.E. 4th St., Suite 400
Bellevue, WA 98004

1-206-451-9770
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Release

High Medium Low Lowest

8 4 2 1

The maximum value of Sustain

(240) will cause a note to play indefi-

nitely, much like an electronic organ.

^High/Low Frequency—Each note re-

quires two values for each frequency.

These values can be calculated by the

following equation:

Value = Frequency

0.0596

High = Value

256

Low = Value - (High x 256)

It is important that you take only the

integer of each value. For example,

the High and Low for a frequency of

440 Hz is calculated:

Value =
44Q = 7382

0.0596

High = 7
_?i

2 = 28

256

Low = 7382 -(28x256) = 214

Simple Sample

The following example will create a

single note on the C-64:

100 POKE 54296,15

110 POKE 54277,190

120 POKE 54278,248

130 POKE 54273,17: POKE 54272,37

140 POKE 54276,33

150 FOR DELAY = 1 TO 300: NEXT DELAY
160 POKE 54276,0: POKE 54277,0:

POKE 54278,0

Let's look at this program in some de-

tail. Note that each of the parameters

(except the volume) is for voice 1.

Line 100—Sets the volume of the

sound effect to the maximum value.

Line 110—Sets the Attack/Decay
value. Here you can have a number
between and 255. The Attack/Decay
value sets the slope to define how fast

a note rises and falls from its peak
volume.

Line 120—Sets the Sustain/Release

value. Sustain/Release will determine
how long the note will stay at a certain

volume before releasing it.

Line 130—Frequency determina-
tion. The value can be calculated from
the above equations or taken from Ap-
pendix M of the C-64 user's guide.

Here the note is a Middle C.

Line 140—Chooses one of the four

wave forms. Here we are using a saw-
tooth waveform.
Line 150—A timing loop that sets the

duration of the note.
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Listing continued.

1120 SV: H
1 1 36 TV: PIRN0
1140 EV
1150 C : W=129
1 1 60 C : f<=3
1170 c S=0
1130 s 011
1190 S : H
1200 T : NOISE
1210 E :

1220 R •• ** SET THE PRRRMETERS FOR THE
1230 R •• ** THE VRRIOUS NOTES.
1240 R :

1250 ftMRTCH N Q
1 260 CV H=14
12?fi CV : L=107
1280 CV T=5
1 290 EV
1 380 M : W
1310 CV H=15
1320 CV L=70
1 330 CV T=8
1340 EV
1 350 M E
1 360 CV H=16
1 *37ffi1 o • t' CV L=47
1 380 CV T=ll
1 390 EV
1400 M R
1410 CV H=17
1420 CV : L=37
1430 CV T=14
1440 EV
1450 M T
1460 CV H=18
1470 CV L=42
1480 CV T=17
1490 EV
1500 M V
1510 CV H=19
1520 CV L=63
1 530 CV T=20
1540 EV
1550 M LI

1560 CV : H=20
1570 CV L=100
1580 CV : T=23
1590 EV
1 600 M 1

1610 CV :H=21
1620 CV L=154
1638 CV T=26
1640 EV
1650 M =

1660 CV : H=22
1670 CV : L=227
1 680 CV T=29
1690 EV
1700 M P
1710 CV H=24
1720 CV L=63
1 730 CV : T=32
1740 EV
1750 M 1
1760 CV H=25
1770 CV L=177
1780 CV T=35
1 790 EV
1800 M '$

1810 CV • H=27
1 820 CV • L=56
1 830 CV : T=38
1840 EV
1850 E



Line 160—Turns off the Waveform
Icontrol, Attack/Decay and Sus-

tain/Release settings.

(Phew! Can you imagine program-

lining a complex sound?)

To be fair, some of these parameters

lare set at the beginning of the program
and then left alone.

Ivanilla Pilot

Tamarack Software has made the

Iprocess of generating sound on the

|C-64 much simpler.

For instance, Vanilla Pilot is an in-

terpreter with commands that make
generating a sound effect easy. The
Basic program we just looked at

I

would appear in Vanilla Pilot as

100B:V1,M15,W33,A190,S248,L37,H17,D30

In Pilot, a command is given by a

I single letter, followed by a colon,

[which is, in turn, followed by the ap-

propriate list of parameters. In this

case, the B: (beep or sound command)
tells the computer that what follows is

|

a list of parameters to transfer to the

sound synthesizer.

Let's look at each of these param-
eters. They act much like the poke
commands in the Basic program, ex-

cept that you don't need to remember
all the addresses for the pokes.

IV—Selects the voice to be used by
the sound. Can be either 1, 2, or 3.

Hvl—Sets the volume at the max-
imum value.

*W—Selects the waveform; in this

case, the sawtooth.

*A—Sets the attack/decay parameter.

IS—Sets the sustain/release parameter.

IL,H—The low and high bytes of the

frequency of the sound.

^D—Delay parameter in units of 1/60

of a second. Thus, the sound, in our

example, will continue for about .5

seconds.

By varying the frequency of the syn-

thesizer, the waveform and the ADSR
parameters, you can easily duplicate

the sound of almost any instrument.

Indeed, an organ, electric piano or

harpsichord can be available with the

computer keyboard used to make
music. Plug the computer into a good
stereo sound system and you'll be cer-

tain that it's the equal of a synthesizer

costing many times the computer's

modest price.

Sounds—Other Than Music

Of course, the capabilities to make
music can be used to make realistic

sound effects as well. A gunshot sound

can be synthesized in Basic like this:

100 FOR VOLUME = 15 TO STEP-1

110 POKE 54296,VOLUME

120 POKE 54276,129

130 POKE 54277,15

140 POKE 54273,200: POKE 54272,40

150 NEXT VOLUME
160 POKE 54296,0:POKE 54277,0

The same sound can be made in

Pilot like this:

100 C:I = 15

110 C:E =

120 *SHOOT B:V1,W129,A15,H40,

L200,M#I

130 P:2

140 C:I = I-1

150 C:$=I

160 M:#E
170 JN:*SHOOT
180 B:

190 E:

Following are explanations of the

seven Pilot statements in this short

program.

•C—Compute. This means that

following the colon, there are some
arithmetical expressions that need to

be evaluated.

•B— Beep. This was discussed
earlier. Note that the volume here (M)

is a variable in line 120. And note that

a beep without parameters, as in line

180, will turn off the synthesizer.

•P—Pause. This will delay the execu-

tion of the program for intervals of

.021 seconds.

•M—Match. Match the contents of

the answer field with whatever fol-

lows the colon. In this case, we wish to

match variable I with variable E. If

there is a match, then we set a flag to

Yes; otherwise, it's set to No.

•J—Jump. This transfers control of

the program to the label following

Jump. In this case, it's conditional; the

jump command will be executed only

if the variable I does not equal vari-

able E.

•E—End. This is optional in most
cases in Pilot. It simply says this is the

end of this program.
Listing 1 provides a more complete

musical instrument program written

in Pilot. The program is a simple, one-

octave synthesizer with the organ, elec-

tric piano, harpsichord and shooting

sound. If you have a C-64 and a copy
of Vanilla Pilot, type it in and try it.

Otherwise, study the listing; it demon-
strates several useful techniques for

C-64 sound effects.

For more on the C-64's sound-making

capabilities, see the March 1983
Microcomputing, pp. 102-104, "Com-
modore Launches a Winner, " by Robert

Baker.

Circle 17 on Reader Service card.

A Giant Step
for the computerist

THEPRDmQUEEn
Opens up the world of modern elec-

tronics. Now - a complete microde-
velopment system in a cartridge using

the Commodore VIC-20. You get

HEXKIT 1 .0 for general purpose 8 bit

microprocessor software develop-
ment, a 4K ROM emulator for testing

program in circuits under develop-
ment plus an EPROM programmer
for making hard copy of programs.
All-in-one cartridge ^ 4*4*1
with 100 page >1DQ<
tutorial manual. I %#w
Gloucester Computer, Inc.

1 Blackburn Center,

Gloucester MA 01930
TECH INFO HOT LINE 617/283-7719

TOLL FREE TO ORDER 800/426-1253

ass'

338$

WWt
ys.>XA.

F«iM3mQ*JiEfclu*

Circle 283 on Reader Service card.

TRANSFER
"BASIC DATA EXCHANGE"

DISKETTES

MAINFRAME
to/from

CBM/PET

PEDISK Model 877 is an 8' SD floppy disk system that uses
the IBM 3740 format Using FILEX. a program by Wilserve.
PEDISK 877 can read and write records on a Basic Data
Exchange" diskette Routines read the table of contents
Records are read and converted from EBCDIC TO ASCII
Records can be converted from ASCII to EBCDIC and recorded
Multiple volume files can be handled and FILEX even has
facilities to soft format a new diskette The FILEX program
resides on ROM

8" C II D
floppy
disk

877-1 Single drive system. . . $ 995.00
877-2 Dual drive system. . . . $1695.00

PEDISK 877 also provides a high performancegeneral floppy
disk for any Commodore system Its simple design gives
greater reliability and it offers much faster performance than
the IEEE type drives A considerable amount of standard
software is available Eight inch SD CPM (trademark of Digital

Research) diskettes can also be read/written with the 877
system A complete CPM system using the Z-RAM (trademark
of Madison Computer) can exchange standard CPM diskettes

floppy
disk5"

( -DISK II )

540-1 Single drive system
540-2 Dual drive system.

$ 595.00
$ 895.00

SEE YOUR DEALER OR:

(MICROTECH)
P.O. Box 102
Langhorne. Pa 19047
215-757-0284

PEDISK AVAILABLE for
40XX, 8032, C64

DEALER INQUIRIES INVITED
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Should You Choose
The Micro Decision?

This decision should be an easy one. Take a look at the

system's price, performance and features and you'll see that

Morrow has designed a choice computer.

By Frank J. Derfler and Doug Ferrata

The complete system—computer with two disk drives, 12-inch monitor and detached keyboard.
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Morrow Designs, Inc., an old-time

manufacturer of disk drives and

microcomputer component boards,

recently entered the low-cost micro-

computer market. Its new system,

Micro Decision, is a Z-80A-based unit

with 64K of RAM and 2K of EPROM.
The Micro Decision can be purchased

by itself, with either one or two disk

drives, or as a complete system with its

own terminal. The complete system,

with two single-sided drives, sells for

$1990.

Like the Osborne 1 and Kaypro II, it

comes with its own set of software

packages for word processing, spread-

sheet applications, Basic program-
ming, and data management. A menu-
driven software package designed to

guide the inexperienced user through

the most commonly used options of

CP/M is included.

The Micro Decision talks to the out-

side world via two RS-232C serial

ports on the back—one for the ter-

minal and one for a printer or modem.
In addition, there's an auxiliary RS-

232C serial printer port on the back of

the monitor. There is, however, no
parallel port and, like the Osborne
and Kaypro, no expansion capability.

Morrow's offering has basically the

same capabilities as other Z-80 sys-

tems in the same price range, but

there are a few interesting features

Address correspondence to Frank J. Derfler or

Doug Ferrata, do Microcomputing, 80 Pine St.,

Peterborough, NH 03458.



that make it unique.

The Disk Drives

The Micro Decision has room in its

lease for two 5V4-inch, double-density,

soft-sector disk drives and an expan-

sion port on the back for two more.
The drives used are either single-sided

Shugart or double-sided Qume, with

capacities of 200K and 400K (format-

ted), respectively. Two software pack-

ages used with the disks, foreign-drive-

emulation and virtual disk capability

give the Micro Decision capabilities

that set it apart from most other small

|computers.

Foreign-drive-emulation lets users

lovercome one of the biggest problems
in the world of microcomputers—the
[jungle of disk drive formats. (Emulate,

fin this case, means the capability to

read and write on disks that have been
formatted on other systems.) The Mi-

cro Decision can emulate disk formats

from three other micros: Osborne 1,

IXerox 820 and IBM PC under CP/M-86.

To change format, simply run one of

Ithe disk-emulation programs provided

(OSB.COM, XER.COM or IBM.COM).
For example, to make drive B an IBM
drive, enter IBM B: after the CP/M
prompt. The system will respond:

"Disk Drive B: is now an IBM drive."

To return the drives back to Morrow
format, either execute MORROW.COM
or press the reset button. Morrow is

working on additional conversion pro-

grams, including the Osborne and
Kaypro double-density formats.

The second unique feature of these

drives, virtual drive capability, allows

you to simulate the use of up to 26 disk

drives at the same time. If you select a

drive other than those physically con-

nected, the system will reassign drive

A as the new drive. For instance, if

you ask for drive E, the system will

pause and display the message: "Your
left-hand drive is being reassigned as

drive E. Exchange diskettes and press

Return."

While this feature would be useful

especially for single-drive systems, it

can come in handy regardless of the

number of drives attached.

An example in the manual best il-

lustrates this. Suppose you are in

WordStar and are about to save a doc-

ument, but you're not sure if there is

enough room on the disk to store it.

Since WordStar does not allow you to

swap disks without returning to the

starting menu, the text you have cre-

ated would normally be in jeopardy.

With the virtual disk capability,

though, you have an alternative. You
can mark the top and bottom of the

A Capsule Look
At Micro Decision
Manufacturer
Morrow Designs, 600 McCormick St., San

Leandro, CA 94577.

List Price

$1990 (for complete system, with two sin-

gle-sided drives).

Standard Features

Twelve-inch green phosphor screen, which
displays 7x11 dot matrix within 9x 12 dot

field; 92-key keyboard, including a 14-key

calculator keypad, eight cursor-control

keys, seven programmable function keys

and four editing keys; Z-80A microproces-

sor, 64K of RAM, 2K EPROM; two RS-232C
serial ports (one for the terminal and one for

a printer or modem); auxiliary RS-232C

serial printer port; CP/M operating system;

floppy disk drive controller for up to four

drives.

Software

(Supplied with system) CP/M 2.2, Microsoft

Basic, WordStar, Correct-It, LogiCalc,

BaZic, Personal Pearl, Pilot.

Documentation
User's guide; separate guides for each soft-

ware package supplied with system.

Circle 351 on Reader Service card.

"WHERE DID ALL
TRS-80 THE MONEY
TALLYMASTER offers a new, powerful,

easy- to-use way of summarizing and ana-

lyzing budgets and expenses. It's designed
for personal and small business use by peo-

ple who need quick answers to the question,

"Where Did All The Money Go?"
Like most PROSOFT products, "TALLY-

MASTER" originally was developed just

for our own use. To find out why our expen-
ses kept rising, we looked for a quick and
easy way to categorize our bills. The check
register gave too much detail, and with

"VISICALC", it was hard to just add new
numbers at random.
TALLYMASTER takes a simple, com-

mon-sense approach to organizing and
summarizing expenses and sales. Up
to 702 categories can be defined. As
numbers are added to them, new to-

tals are shown instantly. It's like

having a room full of calculators,

all in easy reach. Totals can be sor-

ted, reports printed, and disk files

combined.

[23
TALLYMASTER's handsome documen-

tation has a step-by-step tutorial, with dozens
of examples and illustrations. We've even
included five sample disk files for you.

Whether you're managing a home budget or

business expenses, this program can give
you better understanding and control. It

helped us, and it can help you.

TALLYMASTER is available for the
TRS-80 Models I and III (48K) and the
IBM Personal Computer (128K). The
TRS-80 version is just $79.95. The IBM
version, with function keys and an
extra-fast sort, is just $129.95.

Oept B . Box 560, No. Hollywood, CA 91603

(213) 764-3131
Toil-Free order lines:
(800) 824-7888 oper 577

Terms: VISA, MC, CHECKS, C.O.D., or even cash - No P.O.'s. Please add $3.00 shipping/handling

in U.S.A., $5.00 to Canada, $15.00 overseas. For C.O.D. please add $2.00 in U.S. only, add
6'/2% sales tax in California, we ship within one day of receiving orders.
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Inside view of the computer shows two disk drives and the power supply. Processor and memory are below

the drives.

document (ctrl KB/ctrl KK), execute

the Block Write command (ctrl KW),
enter the document name on a nonex-

istent drive (ex: E: Document), wait for

the message, load a new disk into

drive A, then press return. The docu-

ment would be saved on the new disk.

You also can combine the virtual

disk and disk-emulation capabilities.

The entry XER C: would make drive

A: emulate a Xerox drive in the virtual

mode.

The Terminal:
A Lear-Siegler ADM-20
The terminal that comes with the

Micro Decision is a Lear-Siegler

ADM-20, and it's supported only by
Morrow Designs. (Note: Due to higher-

than-anticipated demand, some Micro
Decisions have been shipped with the

Freedom 100 terminal in lieu of the

ADM-20.)
The ADM-20 consists of a monitor

with an easy-to-read, 12-inch, non-
glare, green phosphor screen and a

detached keyboard. Characters are

generated using a 7 x 1 1 dot matrix

within a 9x 12 dot field; they include

true lowercase descenders.

Monitor controls include a bright-

ness knob and an on/off switch. The
keyboard, an IBM Selectric-type, is

connected to the monitor with a six-

foot coil cord.

The keyboard's 92 keys include a
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14-key calculator keypad, eight cur-

sor-control keys, seven programmable
function keys and four editing keys.

All keys have autorepeat capability at

15 cps. A built-in self-test function is

automatically initiated whenever the

terminal is powered up.

Features of the monitor include

dual-intensity, reverse video, under-

lining and blinking. The cursor can be

set either as a block or an underline,

and can be made either steady or

blinking.

These features are controlled by
two keys—Set-Up and Save. Set-Up
gets you into the configuration mode
by displaying 36 set-up bits in nine

groups of four each, plus an equal sign

on the 25th line at the bottom of the

screen. The 37 switches control fea-

tures such as baud rate, terminal emu-
lation, key click and parity.

These switches are modified by
moving the cursor down the row (us-

ing the right or left arrows) and press-

ing the up arrow to change state. Once
the desired functions have been se-

lected, press the save key to complete
the setup. Set-Up and Save can be used

at any time, even while you are run-

ning an application program. This

enables you to reconfigure on the fly.

Although the terminal has many de-

sirable features, some are not as con-

venient to use as they could be. This is

because of the way they are set up and
invoked.

For instance, the reverse video,

blinking and underline features all are

invoked with the same programmatic
input. Therefore, you can't use differ-

ent features at different locations on
the screen at the same time. Use either

all of the features that have been set

up or none.

Another problem concerns the bell;

it can be used only if you have set up
the margin bell feature. It can be a lit-

tle distracting, however, since the

margin bell beeps every time the cur-

sor passes through column 73.

The terminal can be put into nor-

mal, graphics and monitor modes, but

Morrow does not advertise the graph-

ics mode because it is inconvenient

to use.

The problem lies in the fact that,

while you can enter the graphics

mode by sending programmed com-
mands from the computer to the ter-

minal, you cannot get out of it the

same way. The only way to get back to

normal is to turn the power off or hit

the reset button; both of these actions

force you to end any program that

happens to be running at the time.

On terminals that have serial num-
bers greater than 25220000, the edit

keys (character insert/delete and line

—-1

r» rt r» r« w% r« r* tmm

' '" i '

The keyboard is full-size and has 92 keys.



insert/delete) have been configured to

transmit the appropriate WordStar
codes. This could be an advantage if

you intend to do some serious word
processing.

If you've already bought a Micro
Decision and would like to have the

WordStar feature, there is hope. Ter-

minals with serial numbers between
25110000 and 25220000 can be mod-
ified to add this capability.

One of the advantages that results

from the Micro Decision's design to be
used with a smart terminal is that the

terminal has its own screen memory.
This means that the 2K needed for the

display does not come out of the 64K
of RAM in the computer. When you
load Microsoft Basic, for instance, you
have 32,824 bytes of memory available.

Software

The Micro Decision, like the

Osborne 1, which started the trend,

comes with its own set of software

packages. In this case, the packages
include CP/M 2.2, Microsoft Basic,

WordStar, Correct-It, LogiCalc, BaZic,

Personal Pearl and Pilot.

The first three are standards and
need no explanation. The remainders,

on the other hand, are not as well-

known, and probably need an intro-

duction.

Correct-It is a spelling checker,

designed to work not only with Word-
Star files, but with any ASCII file. It

comes with a 36,000-word main dic-

tionary and a program to modify that

dictionary or build auxiliary ones.

Users can interactively correct errors

after they have been detected.

LogiCalc is a spreadsheet pro-

gram—similar to CalcStar—with up to

32,385 memory locations (255 rows
by 127 columns). It's menu-driven
and has a handy help function for

quick reference.

BaZic is a NorthStar-compatible,

high-level Basic interpreter that

allows execution of NorthStar Basic

programs without modification. The
manual claims that it has much faster

execution times than Basic and in-

creased power through the addition of

new statements and functions. These
include user-defined functions, com-
mands to determine the status of in-

put/output devices, and a Print® com-
mand for direct cursor-addressing.

Personal Pearl is an information

manager that allows the user to design

forms, store and retrieve data and pro-

duce reports. Output from this pack-
age can be read by LogiCalc and
WordStar.

Pilot is a programming language
designed for teaching; it's used by
Morrow to create its CP/M "Micro
Menus." These menus are designed
for the microcomputer user who is

still confused by the secrets of the op-

erating system.

To use the Micro Menus, load the

CP/M system disk into drive A and
boot the system. On the first screen,

you'll be presented with The Micro
Decision Micro Menu, a listing of the

most commonly used CP/M options.

If you select any of the options,

you'll be presented with a second
menu, which further explains how to

use the command. The initial versions

of these menus lacked sufficient error-

checking, and they produced errors if

the input was not correct. Morrow

T9C WOO KCKftM WOO PfMU

This mn\i is your roid *ap through the CP/H operating systen. To

perfora the se functions, just enter the appropriate nu«6er after

the flPTIP proapt below, then follow the instructions given.

CREATE A MO&KING DISKETTE

RUN APROffitt

DISPLAY A DISKETTE DIRECTORY (Mi)
VIEW OR PRINT A FILE (TYPE, PIP)

COPY A FILE (HP)
FORMAT A DISKETTE (FttWT)
md A BACKUP DISKETTE (FOWBT, VOOJP)

one options

EXECUTE A CP*
EXIT TO CP/fl

OPTIW I

t Flits CPPOU.PL

EM, STflT)

The main menu of the micro menus shows the CP/M functions covered.

says these problems have been cor-

rected in version 1.5; owners of

previous versions should contact their

dealer for the new release.

The menus are booted automatical-

ly through the use of an autostart pro-

gram (AUTO.COM). Any program
can be set up to boot automatically by
loading the appropriate disk, entering

"Auto filename," then hitting return.

The name could also be that of a

CP/M submit file to initiate a se-

quence of events upon boot-up, or a

WordStar-prepared documentation
file that would give instructions to the
user. Both would be useful in develop-
ing a custom turnkey application.

To eliminate the autostart, simply
enter "Auto," then return. The experi-

enced CP/M user might consider this

to turn off the menus.

Documentation

The looseleaf user's guide contains
all of the instructions needed to get the

system up and running. It's clear, easy
to understand and designed for the

individual who knows little about
computers. Instructions are detailed

enough for the novice and organized
enough for any user to find what he
needs easily.

The guide also contains instructions

for LogiCalc, Correct-It and BaZic.

Documentation for CP/M, Microsoft
Basic, WordStar and Personal Pearl

are contained in separate paperback
books.

The Pilot reference manual cur-

rently is being written and is expected
to be released shortly. Units sold prior

to mid-January 1983 did not include a

reference manual for the terminal.

Only a limited sheet of set-up instruc-

tions was included. This omission was
corrected with the release of a new
manual in January. Owners who did

not get a copy should contact their

dealer.

Winding Up
The Micro Decision has several sig-

nificant strengths: its price, the profes-

sional capabilities of the terminal, the

bundled software and the disk-drive

emulation.

The software that comes with the

computer makes it an excellent buy.
Foreign-drive emulation and the vir-

tual disk function give it capabilities

that few others have, and the display

is of high quality.

Overall, the Micro Decision is an
ideal system for small-business and
personal computing and text and data

processing applications.
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Zorba the Portable
The Zorba portable computer lets you experience the joie de
vivre of computing while filling the need for compatibility,

transferability and transportability.

By Kenniston Lord

The expansion of the portable com-
puter marketplace has been spec-

tacular. By and large, the marketplace

was created by the Osborne 1, and the

pages of this and other magazines doc-

ument a steady parade of new items of

equipment and facility.

The market does not yet seem satu-

rated, and each potential entrant

seems to try to do its predecessor one
better in hardware, software or both.

Bit by bit, the price of everything will

come down to the point of reason.

The public, spurred by the aggres-

sive advertising of a few of the play-

ers, continues to purchase microcom-
puters simply to have them. A second

microcomputer market is emerging,

one that has portability as a predomi-

nant feature.

While the desire for portability is

large, the need for compatibility, trans-

ferability or at least transportability

may be larger. Telcon Industries'

Zorba provides these capabilities.

Processor and Software

The Zorba, otherwise a standard

Z-80 CP/M offering, provides a unique

disk transportability feature—disks

that can be read by a number of other

CP/M machines.

While Telcon has a bit to learn

about useable and workable docu-

mentation, the hardware, priced at

$1995, is worth considering. Although
it costs slightly more than other por-

table computers, the difference in

price is insignificant when compared
to the advances Telcon has made in

capability.

The Zorba is more of a CP/M assem-

bler programmer's machine than a

user's machine. And it appears that

Telcon has structured the system's

documentation with this in mind.

The unit uses a Z-80A (eight-bit, 4
MHz, no wait-state) and has 64K of

Telcon's Zorba has a 95-key keyboard packed in a 22-pound folding case.
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RAM. The package includes the CP/M
operating system, WordStar, CalcStar,

MailMerge, M-80 utilities and com-
munications software.

A decision has not been made, as of

this writing, about offering MBasic.

SpellStar and InfoStar are available for

an additional fee.

Computer in a Bucket

The Zorba is built into a vinyl

bucket; when complete, the package
is watertight, compact and lightweight

(22 pounds). The bucket has two fold-

ing-pedestal legs (attached to one side)

that will slant the unit (sans keyboard)

upward for ease of viewing.

Ports for the attachment of printers,

communications devices and addi-

tional peripherals are easily reached at

the rear of the unit (which is the top of

the closed package, near the carrying

handle, but recessed and covered).

This means that it's not necessary to

cope with printer cables draping over

the top or threading beneath the unit.

A caution: Telcon has made what
may be a critical mistake. All female

cable sockets are identical, making
connection of the printer cable to a

source of high voltage (such as the

communication port) possible. It hap-

pened to me, and the resulting de-

struction cost $150.

I should have known better, but

what about the purchaser who has lit-

tle technical knowledge? Telcon has
been advised of the problem and has

indicated that notification will accom-
pany the machine. A more suitable so-

lution would be the differentiation of

the port connections.

Punching Keys

The keyboard is the bottom of the

Address correspondence to Kenniston Lord, 45

School St., Winchendon, MA 01475.



closed package and lies flat when dis-

engaged. It has a nice touch and can
handle speed typing. There are 19 in-

dependently programmed function

keys (capable of up to 55 user-pro-

grammed functions). One of those keys

is enlarged for ease of location; three

are lighted and are used as toggles

(e.g., to keep track of the status of the

communication port).

The WordStar package, which ac-

companies the computer, does not use

the function keys directly, but the

function keys may be assigned to

WordStar. Telcon plans to provide

templates for WordStar and other soft-

ware packages, giving the user the op-

tion to determine how best to use the

function keys.

The keyboard has the standard fea-

tures—the typewriter board, the nu-

meric keypad, the cursor arrows. . .

The control characters are nicely

grouped, largely at the left side of the

keyboard. (The keyboard supplied by
Telcon for review differs slightly from
the photo, an early release.)

On the unit itself, the escape, caps

lock, return, backspace and shift keys

are white. In view of the fact that

WordStar makes such heavy use of

A Capsule Look
At Telcon's Zorba
Manufacturer
Telcon Industries, Inc., 1401 N.W. 69th St.,

Fort Lauderdale, FL 33309-1186; phone

305-971-2250.

Base List Price

$1995.

Standard Features

Unit is self-contained in folding case; Z-80A

microprocessor; 64K RAM and 16K ROM;
two 400K single- and double-density floppy

disks; detachable 95-key keyboard; 19 in-

dependent function keys; communication,

printer, IEEE and eight-bit parallel ports;

high-resolution, seven-inch 80x25 green

display.

Proportions

System weighs 22 pounds and measures

17.5x9 x 16 inches.

Popular Options

Centronics parallel cable with connector;

softcover case; composite video option.

Systems Software

CP/M 2.2 operating system, including

utilities; M80, (including L80, LIB80 and
CREF80); source code of the Bios plus any

other Telcon-supplied utilities; data com-

munication set-up package; modem com-

munication package.

Applications Software

CBasic, WordStar, MailMerge, CalcStar.

the control key, changing that key to

white would also be a wise move by
Telcon. There's no doubt as to the lo-

cation of the return key. It's clearly

marked and of a unique shape.

Looking at the Screen

Zorba has a seven-inch etched, non-

reflective green phosphor screen with
high resolution. It conveys 25 lines of

80 characters in high relief (adjustable

with the on/off switch).

The system is also capable of line

graphics of at least two densities. The
screen and the disk drives are

mounted in the face of the unit, re-

cessed into the bucket. The on/off/con-

trast and reset buttons are near the

screen.

The unit is fan-cooled. Air intakes

surround the screen; air is circulated

around the disk drives and then
blown from the unit by the fan, which
exhausts at the right side of the unit. I

find the movement of air to be a little

disconcerting. Telcon should consider

installing a slanted louver at the fan

exhaust to push heated air away from
the user.

Disk Storage

The disk storage and format capabil-

ities are the most unusual characteris-

tics of the Zorba. Each disk unit is

rated to provide 400K of nonvolatile,

single- or double-density memory.
Zorba is 40-track capable. Nomis,

another of Telcon' s machines, uses

the same equipment in an 80-track ca-

pability. Telcon has recognized the

need for transportability to be de-

signed into the system, providing for-

matting capabilities that will prepare

disks to work with a variety of other

microcomputers.
As of this writing, disk emulation is

available for Telcon double density

(DD), DEC VT18X, Xerox 820 single

density (SD), Cromemco 520 (SD),

Xerox 820 II (DD), Kaypro (DD),

Osborne (SD), IBM PC (CP/M-86) and
Televideo. Terminal emulation for

these systems, as well as for the Zenith
H-19, is also provided. And software

to emulate 12 other terminals is avail-

able from Telcon.

All this is done within the confines

of the CP/M operating system, which
allows Telcon to address much of the

computing market. As of this mo-
ment, Telcon has chosen not to ad-

dress the MSDOS market.

The disk drives are quiet enough,
and Telcon' s choice of pressure-re-

Circle 67 on Reader Service card.

Put your Micro
on IBM's level
Now you can communicate with the IBIw
world with Innovative Data Technoloi*

1/2 magnetic tape peripherals.

Popular configurations and optimum
performance for most small systems that
feature industry-standard interfaces, rapid
data transfer rates, full operating and
command subsets and a
wide selection of models and
configurations, IDT s magnetic
tape subsystems provide
economical and reliable

data/program interchange,
40M bytes of storage and
disc back-up. All IDT sub-
systems come complete
and include tape transport,

formatter, intelligent

controller, computer
resident coupler, cables,

documentation and software.

But most importantly, they help put your system
in touch with the IBM universe.

O.E.M., dealer/distributor discounts available.

APPLE If or III

TRS 80
IBM PC

INNOWIVf
DATA
nCHNOlOGY

4060 Morena Blvd. • San Diego, CA 92117
(619) 270-3990 • TWX: (910) 335-1610
Eastern Regional Office:
RO. Box 1093 • McLean, VA 22101-1093
(703) 82)1101 • TWX: (710) 833-9888

IBM is a trademark of International Business Machines Corp.
Apple is a trademark of Apple Computer Inc.

TRS-80 is a trademark of the Tandy Corporation.
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leased drive covers keeps them from
being opened until the motor is off,

minimizing the risk of disk damage.
While the drives themselves are

quiet, the noise of the switching mech-
anisms used when moving from drive

to drive might be disconcerting.

The amount of time a drive remains

selected (and the jewel is illuminated)

after a disk-oriented command has

been completed might seem annoy-

ing—it's only six seconds. Again, the

reason for having it that way is

valid—on disk-to-disk operations or

repetitive disk operations, speed may
be gained by avoiding the
start/stop/start cycle at the disk drive.

Eight-inch drives may be connected

to the system, allowing the transfer-

ring of programs and data to the small-

er media. By the time this is published,

even more horizontal compatibility

will have been added to the product.

Telcon may well be limiting its mar-

ket by its emphasis on the Zorba as a

programmer's machine. To this point

Telcon has been successful enough to

build a multimillion-dollar backlog of

orders. But those orders are probably

from individuals with assembly-lan-

guage orientation, rather than the

nonprogrammer whose interest is

more in using it for accounting or

other office duties.

In anticipation that you may wish to

alter some of the CP/M software, Tel-

con has provided the source code for

the CP/M input/output control system
(which is referred to as the "Source of

the Bios").

For the programmer familiar with

Z-80 assembly language, this is a

nice feature. Many users, however,

couldn't care less. They would rather

have the MBasic. MBasic is available

for the machine but is not, at this

writing, part of the marketed bundle.

Telcon is being nonspecific about its

marketing plans for MBasic. For the

majority of prospective purchasers, I

would recommend MBasic over the

"Source of the Bios," although in so

doing I must declare a bias.

Technical

System materials included with the

Zorba include elements from Digital

Research's CP/M 2.2, Microsoft's util-

ities and Basic, and Telcon-supplied

programs and source code files.

CP/M 2.2:

•ASM.COM—8080 Assembler,
.HEX output.

•DDT.COM-.COM file debugger.

•ED.COM—Source File Editor.
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•LOAD.COM—Generates .COM
file from the .HEX file.

•MOVCPM.COM-Makes CP/M
system image in memory.
•PIP.COM—File transfer utility.

•STAT.COM—File attributes and
status ability.

•SUBMIT.COM-Batched
command processor.

•XSUB.COM—Extension.

•DUMP.COM-ASCII file "hex
dump" utility.

Microsoft "Utilities" and Basic:

•M80.COM—8080 or Z-80 macro
assembler, .REL output.

•L80.COM-Linker for .REL files,

generates .COM files.

•CREF80.COM—Cross-reference
utility for M80 assembler.

•LIB80.COM-.REL file librarian.

•CBAS2.COM—CBasic compiler

language.

•CRVN2.COM-CBasic compiler

language.

•XREF.COM—CBasic compiler lan-

guage.

Telcon-supplied Programs
and Sources:

•SGEN.COM-SYSGEN.COM re-

placement; copies disk "system."

•PATCH.COM-Run to install

system patches.

•PATCH.Z80—Source code for

PATCH.COM.
•SETUP.COM—System configurator

program.
•SETUP.Z80—Source code for SET-
UP.COM.
•FORMAT.COM-Universal disk

formatter.

•FORMAT.Z80—Source code for

FORMAT.COM.
•TRACKRD.COM-Special disk-

reading program for engineers.

•TRACKRD.Z80—Source code for

TRACKRD.COM.
•RELOAD.COM-Utility for Bios

generation.

•SYSEQU.Z80—Part of Format, Set-

up and Patch source files.

•CPMBIOS.Z80-CP/M Bios source

file.

•CPMEQU.Z80-Part of CP/M Bios

source file.

•GEN.SUB—Submit procedure for

Bios generation.

•GEN2.SUB-Part of GEN.SUB.
•KEY.MAC-Keyboard PROM
contents; can be assembled.
•CPMBOOT.Z80-Monitor PROM
contents; can be assembled.
• DISK.DOC—Explains files on disk.

The decision to provide so much
source code is a reflection of Telcon'

s

assessment that its market is among
engineers and assembly-language spe-

cialists. Again, if you ever need the ca-

pability, you at least have it-

assuming that you know what to do
with it.

User Interface

The Zorba may be a technician's

dream—and a user's nightmare. The
machine is fast, but how fast does it

need to be? The WordStar operator

cannot type as fast as the machine can

accept the text. The CalcStar operator

has no great interest in speed. This

machine's primary orientation is tech-

nical, unless Telcon recognizes that it

has severely limited its market in this

manner.
To the end they have chosen,

Telcon has implemented CP/M 2.2

and has accompanied the machine
with the usual ten pounds of technical

literature. If the prospective nontech-

nical purchaserjudges the machine on
the strength of the documentation,

Zorba will not make the sale.

The documentation, while appear-

ing to be accurate and complete, is dry

and dull. When the user is told that

the application program is something

that can be developed quickly or that

it can take many years, bye-bye user.

Take the novice user and place under
his nose the intense documentation of

the "innards" of CP/M, complete with
Assembler instructions, memory
maps, macro calls, Macro-80 coding

and CBasic instruction, and he'll go

buy something that he can simply turn

on and use. Telcon must market its en-

tire offering, not just part of it.

With the documentation presented

for review, there was absolutely no in-

struction on WordStar, CalcStar or

anything other than those things of in-

terest to the technical person. Telcon

must work on tutorial materials for all

application packages. Despite its pro-

testations to the contrary, CBasic is not

that easily assimilated by a novice

user. CBasic may mean "compiled"

Basic, but we all know that it really

means "Consultant's Basic."

Zorba and its other microcomputer-

based products (Nomis-9, Nomis-12,

GC-100, VCS-780 and a variety of

other communications-based inter-

face gear) will make an impact on the

burgeoning portable-computer mar-
ket. How large an impact it will make
will depend on the focus applied by
Telcon in the upcoming months.
Revamping the materials for the

user, rather than the programmer,
may make the difference.



mjRTFISCAL
A NO-HOLDS-BARRED COMPARISON.

EASE-OF-USE By dividing

programs into modules, JRT Pascal
makes even very complex programs

—

of nearly any size—a breeze to manage.
Pascal code is self-documenting;

program sections are identified by
meaningful names, not line numbers.
Error messages are verbal, not number
codes. JRT offers 12 data types (to

Basic's 2 or 3), and it has both regular

and hex numbers.

POWER For power—the ability to

write better, clearer programs, faster

—

Pascal is the run-away winner. Example:
JRT simplifies programming by
accomplishing complicated operations

(for Basic) with one command:
Basic JRT Pascal

IF A$ = "V" OR IF A IN ['V..Z'] THEN...

A$ = "W" OR
A$ = "X" OR
A$ = "Y" OR
A$= "Z'THEN...

FLEXIBILITY JRTs wide variety of

data types reduces programming restrictions

And the data types are not all fixed in size.

There are 3 looping statements (Basic has 1). With JRT, very large

programs can be created and run, because program modules
can be spread over many diskettes. Common modules can
be used for several programs. Basic generally limits

strings to 255 bytes; JRT strings go up to 64K.

EFFICIENCY Whereas Basic relies on a static,

inefficient memory map to allocate storage, JRTs
dynamic storage fills every available main storage area;

there's no waste. With Basic, sub-routine modules must

be linked together; with JRT, they can be linked

—

but don't have to be. JRTs more powerful commands
run faster; typically, you'll write Pascal programs 3 to

10 times faster than in Basic. Exclusive: JRT lets you
directly access the CP/M* operating system for better

total system control.

NOW. . . Consider our copy policy. (If you want to

make copies, it's OK with us—so long as they're not

for re-sale.) Check our astounding price: $29.95!

—

and satisfaction is guaranteed—or your money back.

Basic versus JRT Pascal: which comes out on top?

Right! The coupon below is for your convenience.

Or call. Today.

JXPT80\L30

Here's the real shocker!

Features Basic JRT Pascal

Structured

programs No Ves

Separate
compiled
modules

"Chaining" Structured
procedures
with

auto-loading
& purging

Arithmetic

precision
Usually
6 or 7
digits

14 digits

Indexed files No >es

Maximum
string size

255
characters

64,000
characters

Loop statements 1 3

Data types Usually

2 or 3
12

CASE statement No Yes

Introduced 1965 1980

Price ??? $29.95!

Full support for

indexed files

CRT screen
formatting &
full cursor
control

Facilities for

formatting

printed reports

File variables

& GET/PUT

Dynamic arrays

SEARCH
procedures for fast

table look-up

Extended CASE
statements

Random files

to 8 megabytes
with variable

length records

64K
dynamic strings

Graphing
procedures

Statistic

procedures

Activity analyzer
prints program
use histogram

14 digit BCD
FLOATING POINT
arithmetic

True
dynamic storage

Advanced
assembly interface

Fast one-step
compiler;
no link needed

Efficient

compiler needs
only 85K diskette

space

Maximum program
size: more than
200,000 lines

More than
200 verbal

error messages

Separate
compilation of

auto-loading
external
procedures

No limits on
procedure size,

nesting or

recursion

175-page user
manual with 3-ring

protective

plastic binder
& 5W or 8"

diskettes

Handy JRT Pascal
reference card

THE COMPLETE PASCAL FOR CP/M.

Send JRT SYSTEMS
to 45 Camino Alto/G2

Mill Valley, CA 94941

or Name
phone 415/388-0530

Address

City State Zip

Here's my $29.95; please send me JRT Pascal. I understand that if I'm

not completely satisfied, I can return it within 30 days—with the sealed

diskettes unopened—for a full refund.

I need the 5-1/4" diskettes for Apple CP/M; D Heath, Hard Sector;

D Heath, Soft Sector; Northstar; Osborne; Superbrain;

D Televideo; Xerox 820. I need 8" SSSD diskettes.

Check C.O.D. MasterCard VISA
(CA residents add sales tax. Add $6 for shipping outside North America.)

Card# Exp.

Signature
"CP/M is a Digital Research TM. A 56K CP/M system is required.
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A Real-Time Compiler System
The sometimes difficult relationship between

microcomputers and compilers may soon improve.

This hardware/software approach should work with

nearly all languages and computer systems.

By Martin Reiffin

This is a new real-time compiler

system for microcomputers.

By "real-time," I mean that the com-
piler analyzes and translates source

code into machine code concurrently

as the programmer types in the pro-

gram at the keyboard. The idea is to

eliminate much of the drudgery of

programming in a compiled language,

such as Pascal, C, Fortran or PL/I.

The following description explains

the theory of the system and how it

can be implemented on any micro us-

ing a microprocessor with interrupt

capability. (The system status is pat-

ent-pending; it is not yet available to

the end-user market.)

I have implemented the system on
two S-100 computers: A Godbout sys-

tem and a CCS/Cromemco system, us-

ing the keyboard interrupt scheme.

Background

Since humans write programs in

programming language and com-

puters execute only machine language,

it's often necessary to translate from
one language to the other.

When the programming language is

high-level (that is, abstract in the sense

that it does not explicitly manipulate
the computer registers and other hard-

ware), the translation of the original

program is performed by other

programs, called compilers or inter-

preters. The original program is called

the source code, and the resulting

program translation is called the ob-

ject code.

In addition to translation, the com-
piler also must perform lexical, syn-

tactic and semantic analyses of the

source code.

Lexical analysis is performed by a

scanner and is the process by which a

sequence of source code bytes are

formed into meaningful symbols or

tokens— in the same way that a se-

quence of characters is formed into
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English words. These symbols are

then analyzed by a parser to deter-

mine if they are arranged in a relation

that conforms to the rigid grammatical

rules, or syntax, of the programming
language.

The semantic analysis determines if

the symbols conform to still other

rules not conveniently expressed by
the language grammar.
Performing these analyses is com-

parable to parsing the words of an

English sentence. If the sequence of

symbols violates a syntactic or seman-
tic rule, an error has been committed
and the compiler must inform the

programmer with an error message.

After translation, the compiled ob-

ject code usually is linked and
loaded—joined with other object code
modules to form a complete machine-
code program that can be executed by
the computer.

Description of the Prior Art

In recent years, the increase in soft-

ware costs, the lack of skilled pro-

grammers, the expansion of the com-
puter market and the under-utilization

of much available hardware has has-

tened the adoption of high-level lan-

guages and concentrated efforts to

make their use more efficient.

However, programming in a high-

level language is still slow, tedious and
inefficient. For example, a compiled

language requires a repeated se-

quence of steps: loading the editor,

writing or editing the source code,

loading the compiler, executing the

compiler, loading the linker, exe-

cuting the linker, running the pro-

gram and repeating the sequence
when errors appear.

During much of this time, the pro-

grammer waits for completion of the

loading or execution steps, and this

waiting is both wasteful and boring.

As a result, the programming process

is slow and expensive.

It is generally accepted that the out-

put of the average professional pro-

grammer is only about five to ten lines

of debugged source code per day.

The recent widespread use of mi-

crocomputers has compounded the

programming problem. Most users

presently writing programs for micros

are not professionally trained as pro-

grammers. They are unwilling to

spend time and effort programming in

a compiled language with present

microcomputer systems.

Instead, the majority of personal

computer programmers use Basic

interpreters.

A Basic interpreter is syntactically

sparse, cryptic in revealing errors, in-

capable of using local variables, in-

capable of passing parameters to sub-

routines, unable to invoke subrou-

tines by name, incapable of linking

library modules and lacking in both

data structures and flow-control struc-

tures. This makes it difficult to write

error-free programs for any but the

simplest applications. Basic, there-

fore, is regarded as a poor vehicle for

learning good programming technique.

These Basic interpreters are also too

slow for many applications.

Nevertheless, the mechanics of

compilation with present microcom-
puter systems are so inconvenient that

Basic interpreters dominate the field.

Prior Schemes

Numerous attempts have been made
to minimize the disadvantages of con-

ventional compiler usage. One such
scheme is the so-called "incremental

compiler.
'

' As each line of source code
is entered at the console, it is analyzed
for syntax without consideration of

Address correspondence to Martin Reiffin, 27 E
Gate Road, Danbury CT 06810.



the context of the entire program.

If the line is error-free, the program-
mer can enter the next line of code.

Otherwise, an error message is dis-

played and the error must be cor-

rected before further lines are entered.

After the entire program is entered, it

undergoes further syntactic and se-

mantic analyses with respect to the

context-dependent rules, after which
code generation and execution may
take place.

The incremental compiler scheme
has some merit when used with those

languages that have few context-de-

pendent restraints, such as Basic. For

modern structured languages, such as

Algol, Pascal, PL/I, C and Ada, the

limited local analysis that can be per-

formed after entry of each line is a

relatively small portion of the total

analysis required and is not worth the

overhead.

Another well-known scheme is "re-

peated recompilation." In this ap-

proach, the syntactic and semantic

analyses after entry of each line in-

clude all context-dependent rules and
consider the entirety of the partial pro-

gram entered to that point.

Therefore, upon editing even a

single byte of the source code, the en-

tire source file must be recompiled
from the beginning. Since this recom-

pilation must be completed before

new lines may be entered, the large

overhead of this scheme prohibits its

use with any but the smallest pro-

grams.

In an effort to avoid the overhead of

complete recompilation, a number of

schemes of partial recompilation have
been devised. These schemes general-

ly involve a complex data structure for

the source code and/or a complex
editor.

Programmers having sufficient ex-

pertise in the particular scheme being

used may make a change in the source

code requiring only a recompilation of

the changed portion. These approaches
require an excessive amount of com-
puter memory and/or highly special-

ized skill of the programmer.
These schemes have had no use ex-

cept as experimental curiosities in

academic research. Commercially
available compilers still require the

repeated sequences of the load, edit,

load, compile, load, link and run steps

as described above.

Object of the Invention

The ideal computer architecture for

programming should have the follow-

ing characteristics:

•The compilation should be per-

formed in real-time as the source

code is entered or edited by the

programmer.
•The system should be capable of

implementing a modern block-struc-

tured language having a powerful syn-

tax, such as Algol, C, Pascal or PL/I.

• There should be no waiting for disk

accesses during program writing,

editing or compilation, except to the

extent necessary for initial entry or

saving of source files.

•An error message should be dis-

played instantly after a syntax error is

entered at the console.

• Correction of source code errors

should be fast and easy, without
reloading the editor, source file or

compiler.

• Compilation should be finished

almost instantly after the last line of an
error-free source program is entered.

•The compilation should be com-
plete in that no further syntactic or

semantic analysis is required, and the

absence of an error message should

assure that the program has no errors.

•The programmer should be able to

stop execution of the object code at

any time, examine the values of all

variables and continue execution, all

without requiring the prior insertion

of write statements, breakpoints or

other debugging code into the source

program.
•The architecture should not impose
any additional requirements of unique
language syntax, complex editor

mechanics or scheme-specialized pro-

grammer expertise.

The primary object of my invention

is to provide a novel computer system
that closely approaches this ideal

architecture.

Summary of the Invention

The following is a summary of a pre-

ferred embodiment of my invention.

The programmer invokes the real-

time compiler-editor system by typing

its command file name at the key-

board console. The command file con-

taining the software portion of the

system is then read into memory from
a disk. The source buffer—a memory
region that will contain the source

code— is initialized so that its first

stored byte is a predetermined code,

which will be called a Pause Mark.
Execution of the compiler then

GET IBM-PC Capacity at a Fraction of IBM'S Price!

New NETRONICS 16 Bit EXPLORER 88 PC Kit

Starts at Just $399.95 -Accepts All IBM Peripherals.

It's true! Now you can enjoy the power of the

Intel 8088— the same microprocessor which

powers the IBM-PC—and run any program com
piled for the IBM-PC. ..starting at only S399.95'

Take this easy, low cost way to learn 16 bit

technology! Two board system features:

1. 8088 mother board with 5 slot expansion

bus; accepts any hardware designed for

IBM PC; and

2. 64K memory board, expandable to 256K;

with IBM compatible BS232 communica

cations port.

Any disk operating system which works on the

IBM will work directly on the EXPLORER 88 PC.

and all programs compiled for the IBM will run

on it.

The system monitor ROM included in the Starter

system features a user-friendly operating system

that allows easy program generation and debug

ging. The commands include display/modify

memory. ..display/modify registers. ..input/output

data to 1/0 ports. ..block moves. ..single step

trace mode...go/run with optional breakpoint

and register reports. ..cassette load/save with hie

labels plus a complete system test program

that tests and reports condition of ROM, RAM
cassette interlace, timer, DMA controller, inter

rupt controller, and the communications port

These test programs not only allow easy iebug

ging of software but they serve as hardware and

software learning tools.

The EXPLORER 88 PC STARTER KIT includes a

mother board, memory///0 board, all components

needed, sockets for IC's used, one 62 pin bus

connector and complete assembly/test instruc

tions. All you need is a soldering iron, solder, a

power supply, and a standard RS232 terminal

(Netronics has 2 low-cost ones to choose from).

Explorer 88 PC Starter Kit $399 95

+ 10 00 p&i

(wired & tested, add $100.00)

Q Extra 62-pin connectors at $4.25 ea.

+ 1.00 p&i.

Use your own terminal with the EXPLORER 88 PC

or, if you plan to expand it to be fully IBM com

patible. we offer our IBM compatible keyboard

and an IBM compatible color graphics board

(only available wired and tested)

n IBM compatible keyboard. ..$299. 95
+ 10.00 p&i

D IBM compatible color board. ..$299. 95
+ 10.00 p&i.

D Additional ROM required. ..$35. 00.

Set your own pace! Invest and learn, at the rate

YOU want! Add to your EXPLORER 88 PC

Deluxe heavy duty steel cabinet that houses

either two 5V floppies or a %W hard disk

with it 'loopy This cabinet features a

brush 'inish front panel and a wood-grained

sleeve.

D EXPLORER 88 PC Cabinet. ..$199.95

18.00 p&i.

A heavy-duty open frame power supply

with fan that can be used in your own cabi

net or installed into the Netronics cabinet is

available as follows:

D 10 amp power supply for system 2 flop

pies. ..$149,95 + 8.00 p&i

As above + extra power for 1 hard disk...

$169.95 + 8.00 p&i.

D IBM compatible disk controller board. Con-

trols four 5'/4" floppy drives (w/2 drive

cable). Available wired and tested only...

$250.00 + 8.00 p&i.

Monitors and BIOS source listings: available

on either disk or hard copy at $35.00

Please specify format and system required.

INTEL 8086/8088 user manual. ..$15 00
1.50 p&i.

THE 8086 BOOK by RECTOR & ALEX...

S16.00 • 150 p&i.

I *. i

3* -

Special IBM compatible system: with key-

board, color graphics board, floppy disk

controller, 64K RAM, cabinet, standard

power supply and a single 5V floppy drive...

$1899 95 • 25.00 p&i.

IBM compatible hard disks, built in modern

board, eprom burner, print buffer system plus

more will be available shortly.

Over 100 EXCLUSIVE Products and Kits-

including the Speak Easy' universal voice

synthesizer, a Diagnostic card with built-in

logic probe for the IBM-PC, terminals, mom
tors, the ELF and EXPLORER 85 computers,

and much more, are described in our up-

commq catalog. It's yours FREE if you check

here

"p&i" stands

For Canadian orders!

please double the amount]
of p&i shown. IBM-PC is al
registered trademark of I

IBM Corporation.

• ••«••«*

insurancepostage

CALL TOLL FREE 1 800 243 7428 for Charge Card Orders.

In Conn., call 203 354 9375, Conn. res. add sales tax.

TO ORDER BY MAIL. CHECK BOXES FOR PR00UCTS DESIRED AND MAIL ENTIRE AD TO:

ISi NETRONICS R&D LTD

333 Litchfield Rd . New Miltord. CT 06776

OR

i (only available wired ana tesieai

D Amount enclosed

Acct. No.

Signature

PRINT NAME

Address

Charge my
Exp. Date

VISA

City State

I

I

I

I

I

I
O MASTERCARD

I

IZip

Microcomputing, July 1983 53



Circle 359 on Reader Service card.

80 CHARACTER VIDEO BOARD -S-100

All This on ONE BOARD:
• Keyboard port with TYPE-AHEAD buffer
• 8275 CRT controller with light pen port

• Two 2716s - program & character rom's
• Optional 2716 for CHARACTER GRAPHICS
• All screen & keyboard ram
• SIMULTANEOUS I/O or Memory mapped
• Z 80 MPU - 2 or 4 Mhz system clock
• Easy to adapt Software
• Uses only EASY-TO-GET parts
• Use in any S-100 system
• 696 Bus Compliance: D8 M16 18 T200
• Build or less than $200

Now includes crystal & heat sink.

Introducing The VDB-A
Bare board with Documentation $49.50

+ $2.50 S&H (III. res add 6% tax)

Add 3% for Mastercard and Visa

Simpliway PRODUCTS CO.
P.O. Box 601. Hoffman Estates, IL 60195

312/359-7337

Circle 288 on Reader Service card.

With every box of 3M or Nashua diskettes you will

receive FREE a durable plastic library case for

convenient storage of your diskettes.

Order NOW. Offer good for a limited time

Specify 3M or Nashua.
Both quality disks Both competitively priced.

CI/ " Specify Soft

/4 10 or 16 Sector price/box of 10*

1 side sngl/dbl density »26.00/box

2 sides dbl density »34.00/box

8"
Specify Soft or 32 Sector

1 side sngl density $28.00
1 side dbl density $32.00

Call or write for complete list of other products avail

*NO HIDDEN SHIPPING CHARGES
All orders shipped freight prepaid

^ In
KEYSTONE INFORMATION PRODUCTS
\ / 10 Bloody Brook Road, Amherst, NH 03031
\ ' (603) 673-2287

rejjSrl Checks VISA MC •

VfSA

Circle 145 on Reader Service card.

(SIMPL-SIMON)
\SOFTWARE/

EXPLORING
CP/M

Explore the mazes of the CP/M
operating system with this menu-
driven 8-inch disk which allows

you to (1) look into every hidden

cranny of a CP/M disk; (2) change
any ASCII or hex byte; (3) recover

erased files; (4) create "autoload"
disks; (5) find and lock out bad sec-

tors; (6) reconstruct files from
crashed disks. And more! $39.95.

Hard-copy instructions included. For recommend-
ed parallel reading: CP/M PRIMER by Murtha and

Waite, $14.95. Send check for prompt shipment. Add
$2.25 per order for shipping. Return for refund if not

satisfied. CP/M is a registered trademark of Digital

Research, Inc. Requires two drives, 32K.

TELEPRINTING
P.O. Box 10A, Sylvania GA 30467

begins by reading the Pause Mark as

the character in the first location of the

buffer. When the compiler reads the

Pause Mark, it will enter an infinite

loop, repeatedly reading the same
location until the content of this loca-

tion is changed by the editor to a blank

space.

When the programmer strikes a key
on the console keyboard, the central

processor unit (CPU) executes the fol-

lowing interrupt sequence (described

for an 8080 or Z-80 microprocessor):

upon completion of the instruction

currently being executed, the proces-

sor enters the interrupt mode and

communicates its new status to the

system by emitting an interrupt ac-

knowledge signal.

Upon receipt of this signal, the

interrupt hardware gates an RST in-

struction onto the data bus. The pro-

cessor then executes the RST instruc-

tion, which is a one-byte call to a

selected location in low memory
where a jump ("vector") to the inter-

rupt service routine comprising the

editor is stored.

The interrupt service routine first

saves the stack pointer and other CPU
registers. If the struck key corre-

sponds to an alphanumeric or other

noncontrol character, it is placed into

the second location of the source code
buffer immediately after the Pause
Mark. The buffer pointer is then ad-

vanced to the next location, the CPU
registers are restored, the CPU inter-

rupt is enabled and the Ret instruction

is executed to return control to the

compiler.

The compiler continues to execute

its infinite loop in which it repeatedly

reads the Pause Mark character in the

first location of the source code buffer.

This sequence is repeated as the pro-

grammer strikes additional keys at the

keyboard; the successive characters

are entered into successive locations

in the source code buffer as the buffer

pointer advances. This sequence con-

tinues until a key corresponding to a

control character is struck.

If this control character is a carriage

return, the corresponding ASCII code

(13) is inserted into the buffer, the buf-

fer pointer is advanced, the Pause
Mark code is then inserted into the

buffer location adjacent to the carriage

return code, and the original Pause
Mark code in the first location is

replaced by the ASCII code (32) for a

blank space.

The Pause Mark location thus has

been advanced from its original point

to the end of the first line of the

source code.

Upon return to the compiler from

the interrupt service routine, the com-
piler pointer accesses the first buffer

location and reads the code for a space

instead of the Pause Mark. The com-
piler then will advance its pointer

repeatedly to the next buffer location

and perform its lexical, syntactic and
semantic analyses on the first line of

source code stored in the buffer.

The compiler may either display an
error message or emit compiled object

code, as is appropriate, until the com-
piler pointer reaches the new Pause

Mark inserted at the end of the first

line of source code.

When it reaches the new Pause

Mark, the compiler again enters an

infinite loop, without advancing the

pointer, until the editor eventually

moves the Pause Mark to the end of

the next line, whereupon the compiler

is free to compile this next line of

source code.

Control characters other than a car-

riage return may be entered by strik-

ing appropriate keys to perform the

conventional editing functions of a

screen editor. For example, errors in

the present line of source code may be

corrected by moving the cursor back-

ward. This does not affect the com-
piler, which cannot advance beyond
the Pause Mark at the end of the pre-

vious line.

However, if by hitting the appropri-

ate control key the cursor is moved up
one or more lines to a position before

the Pause Mark, a Recompile Flag is

set so as to enter a recompile mode.
In this event, upon return to the com-
piler, the latter is reinitialized so that it

may recompile the source code from
the very beginning of the source buf-

fer. Subsequent editing or text inser-

tions cause the editor to move the

Pause Mark to an updated location,

adjacent to the end of the line preced-

ing the most recently edited line.

When the compiler finds a syntax

error in the source code, it displays an

error message. The programmer may
then edit the source so as to correct the

error. Upon return from the editor,

the compiler is reinitialized to recom-
pile the source code.

The entered source code and emit-

ted object code preferably are stored

in memory so that disk accesses will

not unduly interfere with the editing

and compilation processes. If the

source or object code buffer gets filled,

its contents may be stored in a disk file

in the conventional manner employed
by editors and word processors such
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3702 N. Wells St.

D&N MICRO PRODUCTS, INC. F^«"ra'"J«W08
TERMS $3.00 shipping, Foreign orders add 15%, Indiana residents add 5% sales tax.

(219)484-6414

COMPUTER
MICRO-80 COMPUTER
Z-80A CPU with 4Mhz clock and
CP/M 2.2 operating system. 64K
low power static memory. Cen-
tronics parallel printer port. 3 serial

ports. 4" cooling fan. Two 8" single

or double sided floppy disk drives.

IBM single density 3740 format for

243K or storage, double density

format for 604K of storage. Double
sided drives allow 1.2 meg on
each drive. Satin finish extruded

aluminum with vinyl woodgrain
decorative finish. 8 slot backplane,

48 pin buss compatible with OSI
boards.

MODEL 80-1 200 $2995
2 8" Single sided drives

MODEL 80-2400 $3495
2 8" Double sided drives

MICRO-65 COMPUTER
6502 CPU with 2Mhz clock and
DOS-65 operating system. 48K of

low power static memory. 2 serial

ports and 1 Centronics parallel

port. 2 8" single or double sided

drives. Satin finish extruded
aluminum with vinyl woodgrain
finish. 8 slot backplane, 48 pin buss
compatible with OSI. Will run OSI
65D and 65U software. Includes

Basic E/65 a compiled BASIC for

6502 CPU.
MODEL 65-1 $2995

2 8" Single sided drives

MODEL 65-2 $3495
2 8" Double sided drives

BP-580 8 Slot Backplane $ 47
OSI 48 pin Buss compatible

MEM-CM9 MEMORY/
FLOPPY CONTROLLER

24K memory/floppy controller card
uses 2114 memory chips, 1 8K and
1 16K partition. Supports OSI type
disk interface
24MEM-CM9 $325
16MEM-CM9 $260
8MEM-CM9 $180
BAREMEM-CM9 $ 50
Controller on assembled unit

add $ 90

B IO-1 600 Bare IO card $ 50
Supports 8K of memory, 2 16 bit

parallel ports, 5 serial ports,

with manual and Molex
connectors.

Circle 293 on Reader Service card.

PRINTERS
Okidata

ML82A,120cps,10" .$409
ML83A,120cps,15" $895
ML84 Parallel, 200 caps, 15". $1150

C. loth

8510APProwriter, parallel ...$419
120 cps, correspondence quality

8510APDProwriter, serial $585
F10-40PUStarwriter, parallel $1319

Letter quality daisy wheel
F10-40RU Starwriter, serial . . $1319
F10-55PUPrintmaster $1610

parallel, Letter quality daisy
wheel

F10-55RU Printmaster, serial $1610
DISK DRIVES AND CABLES

8"ShugartSA801 $385
single sided

8"ShugartSA851 $585
double sided

FLC-66 ft cable from D&N ....$69
or OSI disk controller to 8" drive

5 1/4"MPIB51 disk drive with. .$450
cable, power supply and
cabinet. Specify computer type.

FLC-5V4 cable for connection .$75
to 5 1

/4 drive and D&N or OSI
controller, with data separator
and disk switch. Specify
computer type

HARDWARE
OSI COMPATIBLE

IO-CA1OX Serial Printer Port. .$125

Specify Device #3 or #8

IO-CA9 Parallel Printer Port . . $1 50

CMOS-MEM
64K CMOS static memory board,

uses 6116 chips, 3 16K, 1 8K and 2

4K blocks, Partitionable for multi-

user, OSI type disk controller, 2 IO

mapped serial ports for use with
D&N-80 CPU. Ideal way to upgrade
from cassette to disk.

64K CMOS-MEM $500
48KCMOS-MEM $405
24K CMOS-MEM $260
16KCMOS-MEM $210
BARECMOS-MEM $ 50
Controller add.$ 90
2 IO mapped serial ports add. $125

on assembled memory board
Z80-IO 2 IO mapped serial $160

ports for use with D&N-80 CPU
card

FL470 Disk Controller $155
Specify 5V4 or 8" drive

. ^^^^^^^^^^_
"^^ ""*--

VIS* [master charge

'

I^^^^^^^^^hI '

STANDARD
CP/M FOR OSI

D&N-80 CPU CARD
The D&N-80 CPU allows the owner
of an OSI static memory computer
to convert to Industrial Standard
IBM 3740 single density disk for-

mat and CP/M operating system.
Double density disk operation is

also supported for 608K of storage
on an 8" diskette. When used with

a 5 1/4 " disk system 200K of storage

is provided. Optional parallel

printer and real time clock. Also
available for polled keyboard and
video systems. Compatible with

C2, C3, C4 and 200 series OSI com-
puters.

INCLUDES CP/M 2.2

D&N-80-1 Serial 8" disk $595
D&N-80-2 Video 5 1

/4
M
disk $595

D&N-80-3 Video 8" disk $595
Option 001 $ 60

Parallel printer and
real time clock.

HARD DISK DRIVER $140
Allows D&N-80 CPU board to con-
trol OSI 40 or 80 meg hard disk unit.

Will not destroy OSI files. Will also
allow for a true 56K CP/M system.
Specify 40 or 80 meg drive.

BUSSTRANSFER $135
Allows for D&N-80 and OSI CPU to

be in the computer at the same
time. Toggle switch provides for

alternate CPU operation.

DISKTRANSFER $100
Utility program to transfer OSI
CP/M format disk to IBM 3740
single density format. Will also
transfer IBM to OSI format.

SYSTEM HARDWARE
REQUIREMENTS

D&N-80 CPU, D&N FL470 or OSI
470 controller, 48K memory at

0000-BFFF, 4K memory at D000--

DFFF, two disk drive cables.

FORMATTRANSFER $15
You supply software on 8" diskette

D&N will transfer OSI CP/M format
to IBM 3740 CP/M format. Can also

transfer IBM 3740 CP/M format to

OSI CP/M format. Original diskette

returned.
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as CP/M ED and WordStar. The use of

bank-select memory schemes or the

advent of 16-bit microprocessors—
with their larger addressable memory
space—will obviate the need for disk

storage until the compilation is finished.

Detailed Description

The details of this invention are

illustrative of one of the many forms it

may take in practice. The invention

and novelty reside in neither the hard-

ware nor the software taken separate-

ly, but rather in combination of both.

The major hardware components of

the overall system are shown in Fig. 1.

The CRT Console refers to any suit-

able terminal having a keyboard for

entry of the source code to be compiled
and for entry of editing commands to

change the code. The terminal also

comprises a video display for imple-

mentation of a screen editor. The key-

board is preferably integral with the

video display, forming a unitary con-

sole that has an RS-232C serial link to

the remainder of the system.

This serial link is connected to the

Input Port, which is preferably em-
bodied as a UART (such as the 1602,

AY-5-1013 or TMS 5501). Each key-
stroke on the keyboard of the CRT
Console results in the serial transmis-

sion to the UART of a train of bits con-

stituting the ASCII byte corresponding
to the struck key.

The UART reforms the bits into that

byte, which is transmitted in parallel

on the data bus to the accumulator of

the CPU. The UART also provides an
output port.

Execution of an Out command by
the CPU results in the transmission on
the data bus of a byte from the accu-

mulator to the UART, which then
may serially transmit the byte to the
CRT Console for display on the video
screen.

In the usual operating mode of a

conventional microcomputer system,

the status of the input port is repeated-

ly tested by the CPU in a polling loop

until the input port status indicates

that a byte of data has been received

and is available in the UART-received
data register.

My invention instead employs an
interrupt mode of operation, whereby
the CPU normally executes the com-
piler until the UART receives a byte
from the CRT Console.

The "data available" line of the

UART is then activated; this in turn

activates the Interrupt Controller to

cause the CPU to execute the editor.

Upon entry of the received charac-

ter into the Source Buffer in main
memory, or upon completion of an
editing command, a Ret instruction is

executed by the CPU to cause it to

resume its execution of the Com-
piler from the point where it was
interrupted.

As the Compiler is executed, it

should perform lexical, syntactic and
semantic analyses of the program
source code stored in the Source Buf-

fer. The Compiler also emits object

CRT CONSOLE

INPUT PORT

I
INTERRUPT CONTROLLER

CENTRAL PROCESSOR UNIT

f

EDITOR COMPILER

I

1
INTERPRETER

SOURCE BUFFER
1

OBJECT BUFFER

Fig. I. Schematic diagram showing relation of the major hardware components constituting a preferred

embodiment of the computer system in accordance with this invention.
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code and stores it in the Object Buffer.

Upon completion of entry and compi-
lation of the source code program,
control of the CPU may be passed to

the Interpreter for execution of the ob-

ject code if the latter is in the form of

intermediate code.

The programmer may be given the

option of saving the source code
and/or object code in secondary stor-

age, such as disk or tape media. In-

stead of generating intermediate code
(p-code) for interpretation, the Com-
piler may be of the type that emits

executable machine code.

The Compiler may require only a

single pass through the source code, in

the manner of the usual recursive-

descent Pascal compiler. If the Com-
piler requires more than one pass, the

first pass should perform the syntax
analysis so as to reveal all syntax

errors.

The interrupt facility enables the

programmer to stop execution of the

machine-code program at any time,

examine the values of the variables

and then continue execution. No
additional hardware is required for

this extra function, and the extra soft-

ware is minimal.

Circuitry and Hardware
Fig. 2 refers to the circuitry and

hardware components directly in-

volved in the interrupt operation.

Upon striking a key, a train of pulses

constituting the byte corresponding to

the struck key is emitted from the RS-

232C serial port O.

A converter gate, CI, converts the

pulse train from RS-232C levels to

TTL (transistor-transistor-logic) levels

to match the requirements of input

port IN of the UART. The latter forms
the serial pulse train into an eight-bit

byte, which is stored in the received

data register of the UART. The latter

then outputs a data-available signal at

pin DAV, whose signal is transmitted

by gate Gl to a vectored interrupt in-

put VI of the Priority Encoder.

Although only one input pin VI of

the latter is shown, this chip has vec-

tored interrupt input pins to which
other interrupting devices may be
connected.

The Priority Encoder arbitrates

competing interrupt requests at its in-

puts and determines the request hav-

ing the highest priority. Its enable in-

put EI is grounded as shown (Fig. 2).

Assuming that the interrupt request
from the Console and the UART win
the priority contest, the Encoder then
transmits a three-bit code, A0,A1,A2,



to the respective inputs of the Inter-

rupt Vector Register.

The other five inputs of the latter

are held positive by potential source

+ V
r
so that the resulting byte input to

this register chip constitutes an RST
call instruction. The signal at output

pin GS of the Priority Encoder is

transmitted by gate G2 to the latch

enable input LE of the Interrupt Vec-

tor Register. This causes the latter to

latch the RST call instruction into its

internal flip-flops.

Activation of output pin GS of the

Priority Encoder also transmits an in-

terrupt signal through AND gate Al to

the interrupt request pin INT* of the

Z-80 CPU. Upon completion of the

present instruction (and assuming that

the interrupt of the processor is en-

abled), the CPU's status pins IORQ*
and Ml* are activated and their

signals are transmitted by gates G3,G4
to AND gate A2 to form the INTA (in-

terrupt acknowledge) signal. INTA is

inverted by gate G5 and fed to the out-

put enable pin OE of the Interrupt

Vector Register, whereupon the RST
call instruction at the inputs of the lat-

ter is jammed onto the data bus.

The RST instruction is then input to

and executed by the Z-80, causing the

CPU to push the contents of the pro-

gram counter onto the stack, and fur-

ther causing the CPU tojump to a pre-

determined location in low memory.
This location stores a vector, or three-

byte jump instruction, to an interrupt

service routine.

The interrupt service routine in-

CRT
CONSOLE

CI

C2

IN DAV

UART
OUT

ROE

7~>

RDE *

DECODER

EOUT

COMPARATOR

ADDRESS
BUS

INT*

Z-80

CPU

IORQ*

Ml*

eludes the editor, as well as a sub-

routine, to store the contents of the

CPU registers. Control of the CPU is

then retained by the editor until either

a character has been entered into the

source code buffer or an editing oper-

ation has been completed.

The editor includes an input instruc-

tion that, when executed, causes the

CPU to place the address of the

UART's port on the Address Bus. This

address is tested by the Comparator,
and if it matches that of the port, the

output pin EOut is activated to signal

the Decoder.

The Decoder is controlled by other

control and status signals (not shown)
in the conventional manner so as to

transmit a signal RDE* to the corre-

sponding input RDE of the UART.
The byte in the received data register

(not shown) of the UART is then gated

onto the data bus and transmitted to

the accumulator within the CPU.
In the embodiment of the invention

shown in Fig. 2, I chose to use the

following integrated circuits:

UART: 1602

Priority Encoder: 74LS148

Interrupt Vector Register: 74LS373

Decoder: 74LS155

Comparator: 25LS2521

CI: 1489

C2: 1488

System Sequence

Fig. 3 shows the sequence of opera-

tion of the overall system. The Com-
piler normally has control of the CPU

15- VI

PRIORITY
ENCODER

GS
EI

Ala

A0

Al

A2

n,

<DlNT :

DATA BUS

A2

•J,
V

LE

INTERRUPT
VECTOR
REGISTER

OE

o ,.65>
6

Fig. 2. Diagram showing interrupt logic and circuitry of the system hardware.

and either is in an infinite loop upon
reaching a Pause Mark in the source

code buffer or is in the process of ana-

lyzing the source code in the buffer.

The occurrence of a Keystroke at

the terminal causes an Interrupt,

whereupon the CPU is vectored to the

interrupt service routine. The latter

includes a subroutine to perform the

Save Registers procedure shown in

the drawing.

The Editor is then executed by the

CPU. If the Keystroke corresponds to

a control character, then an editing

procedure, such as a cursor move-
ment, screen scroll, character deletion

or line deletion, is performed. If the

Keystroke corresponds to an alphanu-

meric character or other valid source-

code character, the latter is entered

into the source code buffer and dis-

played on the video screen and the

screen cursor is advanced to the next

character position.

The interrupt service routine then
jumps to its subroutine to perform the

Restore Registers procedure, whereby
the registers of the CPU are restored

to their original values at the instant of

the interrupt.

The Enable Interrupt instruction

COMPILER

KEYSTROKE

INTERRUPT

SAVE REGISTERS

1

1

EDITOR

RESTORE REGISTERS

ENABLE INTERRUPT

1

RETURN TO COMPILER

Fig. 3. Flowchart showing sequence of operations.
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(EI) is then executed by the CPU so

that the latter may respond to the next

interrupt. Finally, the RET instruction

is executed so that the CPU may
return to the Compiler. The Compiler
then resumes execution from the

point where it was interrupted.

Fig. 4 shows the sequence of opera-

tions of the Compiler. After initializa-

tion, the Compiler performs its Read
Character function whereby the byte

in the first location of the source code
buffer is read.

If this byte is the predetermined
code designated as the Pause Mark,
the Compiler pointer does not ad-

vance and the Compiler enters an in-

finite loop. It continues to read the

same location until the content of this

location is changed by the editor to a

blank. When this change occurs, the

Compiler memory pointer is incre-

mented to the next location of the buf-

fer so that the Compiler exits from its

Pause loop, as indicated by the legend

Advance Memory Pointer.

As indicated by Symbol?, the lexical

analyzer of the Compiler then deter-

mines if the source character read-in

constitutes the last character of a sym-
bol, such as an identifier, operator or

punctuation mark. If not, the Read
Character function is executed again

until a symbol is recognized.

The syntax analyzer of the Compiler
then determines whether this symbol
conforms to Correct Syntax in accor-

dance with the grammar of the pro-

gramming language. If not, an Error

Message is displayed.

If the syntax is correct, the Read
Character function is repeated until

an error is found or until End Of Pro-

gram is reached. In this event, the

Code Generator may be invoked if

this function is performed as a sepa-

rate pass.

Alternatively, code generation may
be performed concurrently with the

lexical and syntactic analyses. The
generated code then may be saved on
disk and/or executed at the option of

the programmer, as indicated by the

legend Save/Execute Object Code.
For clarity in illustration, I'll show

how the simple and widely published

compiler PL/0 of Prof. N. Wirth
("Algorithms + Data Structures =

Programs,' Prentice-Hall, Inc., 1976,

pp. 280-347) may be modified for im-

plementation in the present invention.

In the description below, the follow-

ing identifiers have been added and
do not appear in the original PL/0

compiler as published: CONT, PEEK,
RECOMPILE, PTR, PM and SP.

i
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The first statement in the modified
compiler is:

IF NOT CONT THEN

The Boolean variable CONT is False

upon initial entry into the compiler,
signifying that this is not a continua-

tion of a previous execution. That is,

the compiler has just been entered for

the first time during the present

session.

The subsequent assignment state-

ments therefore are executed to ini-

tialize the contents of the arrays

WORD, WSYM, SSYM, MNEMON-
IC, DECLBEGSYS, STATBEGSYS
and FACBEGSYS shown on pp. 346
and 347 of the Wirth treatise.

The values of these arrays remain
fixed throughout execution of the

compiler and the above conditional

IF statement obviates the need to

reexecute all of these assignment

statements upon subsequent reinitiali-

zations of the compiler for recompila-

tions. That is, after the first test of the

variable CONT, it is set equal to True
so as to bypass the assignment state-

ments thereafter when recompilation

is required.

After the conditional block of array

assignments, a Peek assembly-lan-

guage function is invoked to read the

content of the memory location imme-
diately preceding the start of the

source code buffer (the location of the

recompile flag). If this location con-

tains the ASCII code for the letter R,

then a compiler procedure Recompile
is invoked to reinitialize the variables

ERR, CC, CX and LL, and to assign the

value of constant AL (10) to the vari-

able KK.

I
READ CHARACTER

YES

ADVANCE MEMORY POINTER

SAVE/ EXECUTE OBJECT CODE

Fig. 4. Flowchart showing sequence of operations of the compiler.
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The RECOMPILE procedure also

sets the value of a pointer variable

PTR equal to the address of the begin-

ning of the source code buffer. The
pointer PTR is the memory pointer of

the compiler's lexical analyzer, and
it's successively advanced from byte

to byte of the source code to read the

latter. The lexical analyzer reads in the

byte in the memory location pointed

to by the pointer PTR.

The lexical analyzer embodies an-

other major change in the PL/0 com-
piler. It is embodied in the procedure

GETSYM, which also has nested

therein the procedure GETCH.
GETSYM's first statement is:

WHILE CH = ' ' DO GETCH;

This constitutes part of an infinite

loop that repeats for as long as

GETCH returns the ASCII code (32)

for a space. As explained below, the

procedure GETCH will return the

space code 32 whenever it reads the

Pause Mark.
GETCH' s first statement is:

CH := PTR/v;

INPUT CHARACTER

YES

CARRIAGE
RETURN?

YES

so as to read into the variable CH the

contents of the source memory loca-

tion pointed to by the pointer variable

PTR. The next statement of GETCH is:

IFCH = CHR(PM)THEN

This statement tests the byte read for

the Pause Mark (PM) value, a constant

equal to 35. This value was chosen

because it is a visible character and

was otherwise unused.

Following the IF clause, the assign-

ment is:

CH := CHR(SP)

The SP is equal to the ASCII code (32)

for a space. Control then returns to

GETSYM, where the condition of the

WHILE clause is satisfied so that it

again invokes GETCH. This sequence

is repeated and results in an infinite

loop for as long as the byte in the

memory location being read is the

Pause Mark.
After the editor changes that byte

from the Pause Mark to the ASCII

code for a space, the loop will be

broken, because the Boolean condi-

Obtain the author's editor program by writing to

Microcomputing, 80 Pine St., Peterborough,

NH 03458.

CHAR INTO MEM BUFFER

CHAR TO VIDEO CONSOLE

INSERT NEW PAUSE MARK
TO CONTROL

CHAR ROUTINE

j REMOVE OLD PAUSE MARK

UPDATE PAUSE REGISTER

INSERT CR INTO MEM BUFFER

Fig. 5. Flowchart showing sequence of operations of the editor.

60 Microcomputing, July 1983

tion of the IF clause no longer will be

satisfied (variable CH won't equal

PM). Instead, the following ELSE
clause will be executed so as to ad-

vance the source memory pointer

PTR to the next memory location by

the statement:

PTR : = PTR + 1
;

The next invocation of GETCH will

read the next source memory location

to enable the compiler to continue its

advance through the source code. The
pointer PTR is repeatedly advanced,

with each successive call of GETCH,
until it reaches the new Pause Mark
inserted by the editor, as described

below.

Editor's Sequence

Fig. 5 shows the sequence of opera-

tions of the editor. The Input Charac-

ter function is performed in response

to the Keystroke (Fig. 3). The editor

then determines if the input byte is a

Control Character. If not, the charac-

ter is entered into the source code buf-

fer as indicated at Char Into Mem Buf-

fer. The input character is also

displayed on the screen as indicated at

Char to Video Console.

If the input character is a control

character, the editor then determines

if it is a Carriage Return?. If not, the

appropriate one of the editor's rou-

tines for handling control characters is

called, as indicated by the legend To
Control Char Routine, and as described

below with reference to Fig. 6.

Still referring to Fig. 5, if the input

character is a carriage return, then a

new Pause Mark is written into the

source code buffer adjacent to the end

of the current line, as indicated at In-

sert New Pause Mark. The old Pause

Mark is changed to a blank space, as

indicated by the legend Remove Old
Pause Mark.
For convenience in finding the loca-

tion of the Pause Mark, a memory
word location is reserved as a Pause

Register for storage of the location ad-

dress of the Pause Mark. The Pause

Mark's new address thus is stored in

this memory register, as indicated by

the legend LJpdate Pause Register.

The ASCII code for a carriage return

(13) is then entered into the source

code buffer adjacent to the Pause

Mark, as indicated by Insert CR Into

Mem Buffer. The ASCII code for a

line-feed (10) may be entered after the

carriage return if this convention is

desired.



Fig. 6 shows the sequence of opera-

tions of the editor routines for han-

dling control characters input at the

console. The input character first is

tested to determine if it is the code for

the Cursor Up operation. If not, it is

tested to determine if it is the code for

the Screen Up operation. If not, the in-

put control character is handled in a

conventional manner that will not be
described further, as indicated by Pro-

cess Other Control Char.

If the input control character is the

code for the Cursor Up or Screen Up,
then the respective operation Move
Cursor Up or Scroll Screen is per-

formed. In the former case, the cursor

is moved up one line on the video

screen. In the latter case, the screen is

erased and is rewritten to display

those lines of the source code buffer

immediately preceding the erased

lines.

As indicated at Insert New Pause
Mark, a pause mark is put in adjacent

to the end of the source code buffer

line immediately preceding the line

now bearing the new cursor position.

The operations Remove Old Pause
Mark and Update Pause Register are

then performed in the same manner
as described above, with respect to

Fig. 5.

The operation Set Recompile Flag

causes reinitialization of the compiler

wherv the \aUer resumes control of the

CPU after return from the interrupt

service routine. This flag is preferably

a memory location wherein a prede-

termined code may be stored to in-

form the compiler that recompilation

of the source code is required.

In my version, this recompile flag is

set to require recompilation whenever
the cursor is moved up or the screen

frame is scrolled up. That is, it is

assumed that whenever the cursor is

moved to point to source code that

may have been compiled already, this

code will be changed so as to require

recompilation.

Another Way
An alternative method would be

to set the recompile flag only if the

previously compiled code is actually

changed, since it is possible that the

programmer may scroll up the screen

and then scroll down again, without

making any change in the source code.

Another alternative would be to

maintain a memory register holding

the address of the latest position of the

compiler pointer. The editor then

might compare this address with that

of the source location pointed to by
the cursor to determine if the editing

changes are being made to already-

compiled source code.

Although these alternative schemes
result in fewer recompilations, my
invention has the advantage of sim-

pler implementation. Furthermore,
the compilation process is so much
faster than the manual typing of

source code at the console that the

compiler will recompile all but the

largest programs and catch up with

the programmer before he can type

more than a few new lines of code.

Therefore, the reduction of the num-
ber of recompilations to the absolute

minimum is not essential.

The editor is written in Pascal with
calls to 16 external assembly-language
procedures and functions. The follow-

ing is a description of those routines

unique to this invention.

Upon entry to the editor, the

Boolean variable ECont is tested to

determine if this invocation of the

editor is the first entry of the present

session or if it's a continuation. If

ECont is False, then it is set equal to

True and the following procedures are

called: INIT, NEWFILE, VECTOR
and TOPLO.

INIT clears the source code buffer,

sets the memory pointer to the start of

the buffer, inserts Pause Mark at the

first location of the buffer, sets the

contents of Pause Register to the ad-

dress of this first location, initializes

the cursor to the first row and first col-

umn of the screen and sets the recom-
pile flag pointer to the memory loca-

tion preceding the first byte of the

buffer.

NEWFILE prompts the program-
mer to select either a new file for entry

of source code or an old file for ed-

iting. If the editing option is chosen,

the file is read into the source code
buffer from a disk and the first screen

of source code is displayed.

The procedure Vector calls the ex-

ternal assembly procedure Poke three

times to store in low memory (20H)

the jump vector to subroutine SAV-
REGS, which stores the contents of

the CPU registers. In response to an
interrupt activated by a keystroke at

the console, the CPU executes the

RST4 call instruction and executes this

jump vector and then the SAVREGS
subroutine. After the registers are

saved, a jump instruction in the

subroutine sends the CPU to the

editor.

CURSOR UP?
.YES

SCREEN UPPN^.

MOVE CURSOR UP

NO 1
SCROLL SCREEN

PROCESS OTHER
CONTROL CHAR

I
INSERT NEW PAUSE MARK

I
REMOVE OLD PAUSE MARK

UPDATE PAUSE REGISTER

1
SET RECOMPILE FLAG

Fig. 6. Flowchart showing sequence of operations of control-character routines of the editor.
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The TOPLO procedure passes con-

trol to the PL/0 compiler. It usually is

called after the editor has completed
the character entry or editing function

corresponding to the key struck at the

terminal. In this case, the procedure is

called after initialization of the editor.

Reading Into a Variable

The next statement of the editor is

not reached until an interrupt occurs

in response to a keystroke. This state-

ment reads into a variable the ASCII
code input from the UART's received

data register. This input byte is tested

to determine if it is a control character

or alphanumeric character (greater

than 31). An alphanumeric character

would be entered into the source code
buffer and displayed on the video

screen in the conventional manner.
If the input byte is the control code

for either moving the cursor down or

scrolling the screen frame down, the

appropriate procedure is called and
concludes with an invocation of the

procedure Update.

UPDATE enters into the source buf-

fer a new Pause Mark, adjacent to the

end of the old line in the case of a cur-

sor down operation, and adjacent to

the end of the invisible line preceding
the first displayed line in the case of a

scroll down operation. UPDATE also

removes the old Pause Mark by sub-

stituting the ASCII code for a space

(32) in place of the Pause Mark in its

previous location. The Pause Register

also is updated to the address of the

new Pause Mark location.

If the input byte is the control code
for either moving the cursor up or

scrolling the screen frame up, the

corresponding procedure performs
the respective operation. This proce-

dure concludes with invocations of

UPDATE and RECOMPILE.
RECOMPILE stores the ASCII code

for the letter R in the memory location

immediately preceding the start of the

source code buffer so as to constitute

the recompile flag noted above. Upon
completion of the cursor up operation

or the screen scroll up operation, the

CPU will return to the compiler,

which will test the recompile flag,

determine that the flag is set and then

call its reinitialization procedure to

force the compiler to recompile the

source code from the beginning of the

source buffer.

If the input byte is the ASCII code

for a carriage return (13), the pro-

cedure CRET is called. This routine

enters into the source buffer a new
Pause Mark adjacent to the carriage

return code, removes the old Pause

Mark and updates the Pause Register,

among other more conventional func-

tions (such as adding a line-feed code

to the buffer, updating the cursor and
scrolling the video display if the pres-

ent line is the last line of the screen).

One of Many Forms

It should be understood that the pre-

ferred embodiment described above
and shown in the drawings is illustra-

tive of merely one of the many forms

that the invention may take in prac-

tice. Numerous modifications thereof

can be made without departing from
the scope of this invention.

For example, instead of the Pause
Mark implemented as a predetermined
code entered into a memory location

within the source code buffer, the

pause location may be defined for the

compiler by a memory address stored

in a register. The compiler then may
be prevented from analyzing code
stored in memory locations beyond

Circle 14 on Reader Service card.
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this address, which may be in-

cremented and decremented by the

editor.

The interrupt that causes control of

the CPU to pass from the compiler to

the editor may be activated by a timer

or clock instead of by the keyboard.
That is, the compiler may be periodi-

cally interrupted and the input port

polled to test if a key has been struck.

If not, the interrupt is terminated and
control returns to the compiler.

If polling the port reveals that a key
has been struck, then the interrupt

service routine editor takes control

land is executed in the manner de-

scribed above for the disclosed pre-

ferred embodiment. For most applica-

tions, clock interrupts at intervals of

(about every ten to 30 milliseconds

should be frequent enough to keep up
with keys stroked at the keyboard.

The recompile flag may be set

whenever the compiler determines

that the source code contains an error.

That is, it may be assumed that when-
ever an error is revealed, the source

code will be changed so as to require

recompilation.

Another possible modification is to

eliminate recompilation from the be-

ginning of the source code in instances

where the error occurs in the last com-
pleted line.

During the compilation of that line,

the resulting register values, table en-

tries, stack manipulations, variable

assignments and code buffer entries

are temporarily stored and are not

entered until the syntax analysis of the

source line is completed and deter-

mines that the line conforms to the

grammar.
If the line contains an error, these

temporary entries are discarded and
the compiler pointer is moved back to

the end of the previous line, thereby

obviating recompilation. However,
this scheme still will require recom-
pilation if source lines previous to the

last line are modified.

Still another possibility would be to

have the editor advance Pause Mark
after entry of each character or after

entry of each delimited symbol.

This would provide the advantage
of revealing an error almost instantly

upon its entry to the keyboard, instead

of waiting until completion of the cur-

rent line. The disadvantage would be
that recompilation would be required

for every minor typing error without
giving the programmer a chance to

correct it before it is scanned and
parsed.

Program Listing. N. Wirth's PL/0 compiler as modified by author.

PROGRAM PLO;
(*$S+*)
(*$Z $D000*)

LAST CHANGE AUG. 15, 1982 *)

(* PL/0 COMPILER WITH CODE GENERATION *)

CONST
CR =

LF =

PM =

SP =

BUF =

ENF =

NORW

13:
10;
35;
32;
$9000;
26;

- 11;
TXMAX = 100;
NMAX = 14;
AL = 10;
AMAX = 20 47;
LEVMAX « 3;
CXMAX = 200;

CARRIAGE RETURN *)

LINE FEED *)

PAUSE MARK *)

SPACE *)

START (STX) SOURCE BUFFER *)

END FILE *)

NO. OF RESERVED WORDS *)

LINGTH OF IDENTIFIER TABLE *)

MAX. NO. OF DIGITS IN NUMBERS *)

LENGTH OF IDENTIFIERS *)

MAXIMUM ADDRESS *)

MAXIMUM DEPTH OF BLOCK NESTING *)

SIZE OF CODE ARRAY *)

TYPE
SYMBOL -

(NUL, IDENT, NUMBER, PLUS, MINUS, TIMES, SLASH, ODDSYM,
EQL, NEQ, LSS, LEQ, GTR, GEQ, LPAREN, RPAREN, COMMA, SEMICOLON,
PERIOD, BECOMES, BEGINSYM, ENDSYM, IFSYM, THENSYM,
WHILESYM, DOSYM, CALLSYM, CONSTSYM, VARSYM, PROCSYM)

;

ALFA = PACKED ARRAY [1..AL] OF CHAR;
OBJECT = (CONSTANT, VARIABLE, PROCEDUR);
SYMSET » SET OF SYMBOL;
FCT = (LIT, OPR, LOD, STO, CAL, INT, JMP, JPC);
INSTRUCTION = PACKED RECORD

F: FCT; (* FUNCTION CODE *)

L: 0.. LEVMAX; (* LEVEL *)

A: 0..AMAX; (* DISPLACEMENT ADDRESS *)

END;

(* FUNCTIONS

VAR

LIT A LOAD CONSTANT A
OPR o A EXECUTE OPERATION A
LOD L A LOAD VARIABLE L,A
STO L A STORE VARIABLE L,A
CAL I A CALL PROCEDURE A AT LEVEL L
INT A INCREMENT T-REGISTER BY A
JMP 0, A JUMP TO A
JPC 0A JUMP CONDITIONAL TO A *)

C: CHAR;
PTR: "CHAR; (* POINTER TO SOURCE BUFFER *)

RFLAG: "CHAR; (* RECOMPILE FLAG *)

CONT: BOOLEAN; (* FLAG FOR INITIALIZATION *)

CH: CHAR; (* LAST CHARACTER READ *)

SYM: SYMBOL; (* LAST SYMBOL READ *)

ID: ALFA; (* LAST IDENTIFIER READ *)

NUM: INTEGER; (* LAST NUMBER READ *)

CC: INTEGER; (* CHARACTER COUNT *)

LL: INTEGER; (* LINE LENGTH *)

KK: INTEGER;
ERR: INTEGER;
CX: INT£GER; (* CODE ALLOCATION INDEX *)

LINE ARRAY |1.. 81] Of CHAR;
A: ALFA;
CODE ARRAY [0.. CXMAX] OF INSTRUCTION;
WSYM ARRAY 11.. NORW] OF SYMBOL;
WORD ARRAY 11.. NORW] OF ALFA;
SSYM arr;VYICHAR] OF SYMBOL;
MNEMONIC: ARRAY] FCT] OF

PACKED ARRAY [1.. 5] OF CHAR;
DECLBEGSYS, STATBEGSYS, FACBEGSYS: SYMSET;
TABLE: ARRAY! 0. .TXMAX] OF

RECORD
NAME: ALFA;
CASE KIND: OBJECT OF

CONSTANT: (VAL: INTEGER);
VARIABLE, PROCEDUR: (LEVEL, ADR: INTEGER)

END;

EXTERNAL FUNCTION PEEK(LOC
EXTERNAL PROCEDUE ABORT;

PROCEDURE ERROR(N: INTEGER)

;

BEGIN
** *• •

ERR := ERR + 1

WRITELN(

'

INTEGER)

CC-1,

CHAR;

N : 2 ) ;

END (* ERROR *)

;

PROCEDURE GETSYM;
VAR

I, J, K:INTEGER;

PROCEDURE GETCH;
BEGIN

CH := PTR";
IF CH = CHR(PM) THEN
CH := CHR(SP)

ELSE
BEGIN

PTR := PTR + If
IF CH = CHR(ENF) THEN

BEGIN
WRITE ( 'PROGRAM INCOMPLETE' )

;

CC := • ;

WRITE (CX:5, ' ')

END;
IF (CH = CHR(CR)) OR (CH = CHR(LF)) THEN
CH := CHR(SP)

END (* ELSE *)

END (* GETCH *) ;

BEGIN (* GETSYM *)

WHILE CH = ' 'DO GETCH;
IF CH IN | 'A' .. 'Z'] THEN

BEGIN (* IDENTIFIER OR RESERVED WORD *)

K := 0;
REPEAT

IF K < AL THEN
BEGIN

K := K + l;
A|K] := CH

END ;

GETCH
UNTIL NOT (CH IN [ ' A' .

.
'
Z

'

,
'

'
.

.
'
9

' ] )

;

IF K >= KK THEN
KK := K

ELSE
REPEAT

A(KK] := ' ';

KK:= KK-1
UNTIL KK = K;

ID := A;
I : = 1 •

J := NORW;
REPEAT

K := (I+J) DIV 2;
IF ID <= WORDlK] THEN J := K-l;
IF ID >= WORD[K] THEN I := K+l

UNTIL I > J;
IF I > J+l THEN

SYM := WSYM[K)
ELSE

SYM : = IDENT
END

ELSE
IF CH IN ( '0' .

. '9' ] THEN
BEGIN (* NUMBER *)

K := 0;
NUM := 0;
SYM := NUMBER;
REPEAT

NUM := 10*NUM + ( ORD( CH) -ORD( ' '
) ) ;

K := K + l;
GETCH

UNTIL NOT (CH IN ['O'..^']);
IF K > NMAX THEN ERROR (30)

END
ELSE

IF CH = '
:

' THEN
BEGIN

GETCH;
IF CH = '=' THEN

BEGIN
SYM := BECOMES;
GETCH

END
ELSE

SYM := NUL;
END

ELSE
BEGIN
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Listing continued.

SYM := SSYMICH] ;

GETCH
END

END (* GETSYM *) ;

PROCEDURE GEN(X: FCT; Y,Z: INTEGER);
BEGIN

IF CX > CXMAX THEN
BEGIN

WRITE ( 'PROGRAM TOO LONG');
ABORT

END ;

WITH CODE[CX] DO
BEGIN

F:= X;
L :«= Y;
A : = Z

END
END; (* GEN *)

PROCEDURE TEST(S1,S2: SYMSET; N: INTEGER);
BEGIN

IF NOT (SYM IN SI) THEN
BEGIN

ERROR (N)

;

SI := SI + S2;
WHILE NOT (SYM IN SI) DO GETSYM

END
END(* TEST *) ;

PROCEDURE BLOCK(LEV,TX: INTEGER; FSYS: SYMSET);
VAR DX: INTEGER; (* DATA ALLOCATION INDEX *)

TXO: INTEGER; (* INITIAL TABLE INDEX *)

CXO: INTEGER; (* INITIAL CODE INDEX *)

PROCEDURE ENTER(K: OBJECT);
BEGIN (* ENTER OBJECT INTO TABLE *)

TX : = TX + 1 ;

WITH TABLE (TX1 DO
BEGIN

NAME := ID;
KIND := K;
CASE K OF

CONSTANT: BEGIN
IF NUM > AMAX THEN

BEGIN
ERROR (3 0) ;

MUM :=
END;

VAL : = NUM

END ;

VARIABLE: BE'

LEVEL := LEV)
ADR := DX;
DX := DX+1;

END ;

"ROCEDUR: LEVEL := LEV
END

END
END(* ENTER *)

;

FUNCTION POSITION(ID: ALFA): INTEGER;
VAR I: INTEGER;
BEGIN (* FIND IDENTIFIER ID IN TABLE *)

TABLE( 0] .NAME :- ID;
I : = TX ;

WHILE TAHLE( I] .NAME <> ID DO I := IM-
POSITION := I

END (* POSITION *) ;

PROCEDURE CONSTDECLARATION;
BEGIN

IF SYM = IDENT THEN
BEGIN

GETSYM;
IF SYM IN [EQL .BECOMES] THEN

BEGIN
IF SYM = BECOMES THEN ERROR (1);
GETSYM;
IF SYM = NUMBER THEN

BEGIN
ENTER (CONSTANT)

;

GETSYM
END

ELSE
ERROR (2)

END
ELSE

END
ERROR (3)

'] :5, L:3, A:5)

ELSE
ERROR (4)

END (* CONSTDECLARATION *) ;

PROCEDURE VARDECI.ARATION;
BEGIN

IP SYM = IDENT THEN
BEGIN

ENTER (VARIABLE)

;

GETSYM
END

ELSE
ERROR (4)

END (* VARDECLARATION *) ;

PROCEDURE L1S7C0D1 '.;

VAR I: INTEGER;
BEGIN (* LIST CODE GENERATED FOR THIS BLOCK *)

FOR I := CXO TO CX-1 DO
WITH CODE! I] DO

WRITELNd, MNEMONIC (F]
END(* LISTCODE *) ;

PROCEDURE STATEMENT (FSYS: SYMSET);
VAR I,CX1,CX2: INTEGER;

PROCEDURE EXPRESSION(FSYS: SYMSET);
VAR ADDOP: SYMBOL;

PROCEDURE TERM(FSYS: SYMSET);
VAR MULOP: SYMBOL;

PROCEDURE FACTOR(FSYS: SYMSET);
VAR I: INTEGER;
BEGIN

TEST (FACBEGSYS, FSYS, 24);
WHILE SYM IN FACBEGSYS DO

BEGIN
IF SYM = IDENT THEN

BEGIN
I := POSITION (ID)

;

IF I = THEN
ERROR (11)

ELSE
WITH TABLE] I] DO

CASE KIND OF
CONSTANT: GEN (LIT, 0, VAL)
VARIABLE: GEN(LOD,

i

LEV-LEVEL, ADR)

;

PRCCEDUR: ERROR(21)
END ;

GETSYM
END

ELSE
IF SYM = NUMBER THEN

BEGIN
IF NUM > AMAX THEN
BEGIN

ERROR (30)

;

NUM :=0
END ;

GEN(LIT, 0, NUM); GETSYM
END

ELSE
IF SYM = LPAREN THEN

BEGIN
GETSYM;
EXPRESSION! 1PPAKEN] +FSYS)

;

IF SYM RPAREN THEN GETSYM
ELSE ERROR(22)

END ;

TEST(FSYS, [LPAREN] ,23)
END

END (* FACTOR *) ;

BEGIN (* TERM *)

FACTOR(FSYS+]TIMES, SLASH]);
WHILE SYM IN (TIMES, SLASH] DO

BEGIN
MULOP := SYM;
GETSYM;
FACTOR(FSYS+]TIMES, SLASH]);
IF MULOP = TIMES THEN
GEN (OPR,0,4)

ELSE
GEN(OPR,0,5)

END
END (* TERM *) ;

BEGIN (* EXPRESSION *)

IF SYM IN [PLUS, MINUS] THEN
BEGIN

ADDOP := SYM;
GETSYM;
TERM (FSYS+l PLUS, MINUS]);
IF ADDOP = MINUS THEN GEN(OPR,0,1)

END
ELSE
TERM (FSYS+[ PLUS, MINUS]);

WHILE SYM IN [PLUS, MINUS] DO
BEGIN

ADDOP : = SYM;
GETSYM;
TERM (FSYS+l PLUS, MINUS]);
IF ADDOP = PLUS THEN GEN(OPR,0,2) ELSE GEN(OPR,0,3)

END
END (* EXPRESSION *) ;

PROCEDURE CONDITION(FSYS: SYMSET);
VAR RELOP: SYMBOL;

BEGIN
IF SYM = ODDSYM THEN
BEGIN

GETSYM;
EXPRESSION(FSYS)

;

GEN(OPR,0,6)
END

ELSE
BEGIN
EXPRESSION ( EQL, NEQ, LSS, GTR , LEO, GEQ] +FSYS)

;

IF NOT (SYM IN [FQL, NEO, LSS, LEO, GTR, GEQ]) THEN
ERROR (2)

ELSE
BEGIN

RELOP := SYM;
GETSYM;
EXPRESSION (FSYS)

;

CASE RELOP OF
EQL: GEN(OPR,0, 8)
NEQ: GEM(OPR,0, 9)
LSS: GEN(OPR,0,10)
GEO: GEN(OPR,0,11)
GTR: GEN(OPR,0,12)
LEQ: GEN(OPR,0,13)

END (* CASE *)

END (* ELSE *)

END (* ELSE *)

END (* CONDITION *) ;

BECIN (* STATEMENT *)

IF SYM = IDENT THEN
BEGIN

I := POSITION(ID)

;

IF I = THEN
ERROP (11)

ELSE
IF TABLE] I] .KIND <> VARIABLE THEN
BEGIN (* ASSIGNMENT TO NON-VARIABLE *)

ERROR (12);
I :=0

END ;

GETSYM;
IF SYM = BECOMES THEN
GETSYM

ELSE
ERROR (13);

EXPRESSION(FSYS)

;

IF I <> THEN
WITH TABLE! I! DO

GEN(STO, LEV-LEVEL, ADR)
END

ELSE IF SYM = CALLSYM THEN
BEGIN
GETSYM;
IF SYM <> IDENT THEN

ERROR (14)
ELSE

BEGIN
I := POSITION (ID)

;

IF I = THEN
ERROR (11)

ELSE
WITH 'i.vBLEHJ DO

IF KIND = PROCEDUR THEN
GEN (CAL, LEV-LEVEL, ADR)

ELSE
ERROR (15);

GETSYM
END (* ELSE *)

END (* ELSE IF *)

ELSE IF SYM = IFSYM THEN
BEGIN
CETSYM;
CONDJTION( [THENSYM, DOSYM] +FSYS)
IF SYM = THENSYM THEN

64 Microcomputing, July 1983



Listing continued.

GETSYM
ELSE

ERROR (16)

;

CXI := CX;
GEN(JPC,0,0)

;

STATEMENT(FSYS)

;

CODE[CXl] .A := CX
END (* ELSE IF *)

ELSE IF SYM = BEGINSYM THEN
BEGIN

GETSYM;
STATEMENT ( [SEMICOLON, ENDSYM] +FSYS)

;

WHILE SYM IN [ SEMICOLON] +STATBEGSYS DO
BEGIN

IF SYM = SEMICOLON THEN
GETSYM

ELSE
ERROR (10) ;

STATEMENT ( (SEMICOLON, ENDSYM] +FSYS)
END ;

IF SYM = ENDSYM THEN
GETSYM

ELSE
ERROR (17)

END (* ELSE IF *)

ELSE IF SYM * WHILESYM THEN
BEGIN

CXI := CX;
GETSYM; CONDITION! [DOSYM] +FSYS)

;

CX2 := CX;
GEN (J PC, 0,0)

;

IF SYM = DOSYM THEN
GETSYM

ELSE
ERROR (18) ;

STATEMENT (FSYS) ;

GEN(JMP,0,CX1) ;

CODE[CX2] .A := CX
END ; (* ELSE IF *)

END
TEST(FSYS, |

(* STATEMENT *)
19)

'^GTN (* BLOCK *)

DX := 3;
TXO := TX;
TABLE [TX] .ADR := CX ;

GEN(JMP,0,0) ;

IF LEV > LEVMAX THEN ERROR (32);
REPEAT

IF SYM = CONSTSYM THEN
BEGIN

GETSYM;
REPEAT

CONSTDECLARATION;
WHILE SYM = COMMA DO

BEGIN
GETSYM;
CONSTDECLARATION

END ;

IF SYM = SEMICOLON THEN GETSYM ELSE ERROR (5)
UNTIL SYM <> IDENT;

END ;

IF SYM * VARSYM THEN
BEGIN

GETSYM;
REPEAT

VARDECLARATION;
WHILE SYM = COMMA DO

BEGIN
GETSYM;
VARDECLARATION

END;
IF SYM = SEMICOLON THEN
GETSYM

ELSE
ERROR! 5)

UNTIL SYM <> IDENT;
END; (* IF VARSYM *)

WHILE SYM = PROCSYM DO
BEGIN

GETSYM;
IF SYM = IDENT THEN

BEGIN
ENTER (PROCEDUR)

;

GETSYM
END

ELSE ERROR (4)

;

IF SYM = SEMICOLON THEN GETSYM ELSE ERROR (5);
BLOCK (LEV+1 ,TX, [ SEMICOLON] +FSYS)

;

IF SYM = SEMICOLON THEN
BEGIN

GETSYf'.;

TEST(STATBEGSYS+( IDENT, PROCSYM] , FSYS, 6)
EIJD

ELSE ERROR (5)
END ;

TEST(STATBEGSYS+l IDENT] ,DECLBEGSYS, 7

)

UNTIL NOT(SYM IN DECLBEGSYS)

;

CODE I TABLE (TXO] .ADR] .A :=CX;
WITH TABLE(TXO) DO

BEGIN
ADR := CX; (* START ADR OF CODE *)

END ;

CXO := CX; GEN ( INT, ,DX)

;

STATEMENT ( [ SEMICOLON , ENDSYM] +FSYS) ;

GEN(OPR,0,0) ; (* RETURN *)

TEST(FSYS, ( ] , 8)

;

LISTCODE;
END (* BLOCK *) ;

PROCEDURE INTERPRET;
CONST STACKSIZE = 500;
VAR P,B,T: INTEGER; (* PROGRAM- , BASE- ,TOPSTACK-REGISTERS *)

I: INSTRUCTION; (* INSTRUCTION REGISTER *)

S: ARRAY ( 1 . . STACKSI ZE] OF INTEGER; (* DATASTORE *)

FUNCTION BASE (L: INTEGER): INTEGER;
VAR Bl: INTEGER;
BEGIN

Bl := B; (*
WHILE L >

BEGIN
Bl
L

END ;

BASE := Bl
END (* BASE *)

FIND BASE L LEVELS DOWN *)

DO

:= S[B1J;
;= L-l

BEGIN
WRITELN( 'START PL/O');
T := 0;
B := 1;
P := 0;
S[l] := 0; S[2] := 0; Si 3] := 0;
REPEAT

I := CODE[P]

;

P := P+l;
WITH I DO

CASE F OF
LIT: BEGIN T := T+l; S[T] := A

END ;

OPR: CASE A OF (* OPERATOR *)

0: BEGIN (* RETURN *) T := B-l; P := S[T+3]; B
END ;

1 : S|T] := -S[T]

;

2: BEGIN T := T-l; S[T] := S[T] + S[T+1]
END ;

3: BEGIN T := T-l; S[T] := S[T] - S(T+1] END ;

4: BEGIN T := T-l; S[T] := S[T] * S[T+1]
END ; *

5: BEGIN T := T-l; S[T] :^ S[T] DIV S[T+1]
END ;

6: S(T] :- ORD( ODD( S( T] ) ) ;

8: BEGIN T
END ;

9: BEGIN T
END ;

10: BEGIN T
END ;

111 BEGIN T
END ;

12: BEGIN T
END ;

13: BEGIN T
END ;

END ;

LOD: BEGIN T := T+l; S[T]
END ;

STO: BEGIN S[BASE(L)+A] := S[T]; WRITELN ( Si T] ) ; T :=

END ;

CAL: BEGIN (* GENERATE NEW BLOCK MARK *)

S[T+1] := BASE(L); S[T+2] := B; S(T+3] := P;

B : = T+ 1 ; P : = A
END ;

INT: T := T+A;
JMP: P := A;
JPC: BEGIN IF S(T] = THEN P : = A; T : = T-l

END
END (* WITH, CASE *)

UNTIL P = 0;
WRITE( 'END PL/O' )

;

END (* INTERPRET *) ;

S[l

T-l; S[T]

= T-l; S(T]

= T-l; S(T]

= T-l; S|T]

= T-l; S[T]

= T-l; S[T]

= ORD(S(T] =S[T+1])

= ORD(S[T]OS[T+1] )

= ORD(S[T]<S(T+l] )

= ORD(S[T]>=S(T+l] )

= ORD(S[T]>S[T+l] )

= ORD(S(T]<=S[T+l])

S[BASE(L) +A]

T-l

OCEDU RE ZERO;
BEGIN

ERR := 0;
CC := 0;
CX := 0;
LL := 0;
CH := ' '

KK := AL;

END;

PROCEDURE RECOMPILE;
BEGIN

RFLAG := BUF - 1;
RFLAG" := * ';

PTR : = BUF + 1 ;

ZERO;
END; (* RECOMPILE *)

BEGIN (* MAIN PROGRAM *)

IF NOT CONT THEN
BEGIN

CONT := TRUE;
RFLAG := BUF - 1;
RECOMPILE;
FOR CH :=

WORD [ 1

]

WORD] 3]

WORD [ 5

]

WORD ( 7]

WORD ( 9

]

WORD 111]
WSYM( 1]
WSYM[ 3]

WSYMI 5]
WSYMl 7]
WSYMI 9]
WSYMI 11

]

SSYMI '+'

)

SSYM( ' *
'

]

SSYM( '
(

'
J

SSYM[ '«=•]

SSYMI '
.
']

SSYM[ '<']

SSYM[ '; ']

MNEMONIC [ LIT
MNEMONIC! LOD
MNEMONIC [ CAL
MNEMONIClJMP
DECLBEGSYS
STATBEGSYS
FACBEGSYS

'A' TO
= 'BEGIN
= 'CONST
= 'END

' ODD
= 'THEN
= 'WHILE
= BEGINSYM; WSYMI 2]
= CONSTSYM; WSYMI 4]
= ENDSYM; WSYM[ 6]
= ODDSYM;
= THENSYM;
= WHILESYM;
= PLUS;
= TIMES;
= LPAREN;
= EQL;
= PERIOD;
= LSS;
= SEMICOLON;

= 'LIT
= 'LOD
= 'CAL
= 'JMP

DO SSYMICH] := NUL;
WORD [ 2

]

WORD! 4]
WORD! 6]
WORD! 8]

WORD |10]

'CALL
'DO
•IF
' PROCEDUR
'VAR

WSYMI 8]
WSYMI 10]

SSYMI '-'

]

SSYMI ' /']
SSYMI ')

'

]

SSYMI '

,
']

SSYMI '#']

:

= CALLSYM;
= DOSYM;
= IKSYM;
= PROCSYM;
= VARSYM;

= MINUS;
= SLASH;
= RPAREN;
= COMMA;
NEQ;

SSYMI '>'] := GTR;

MNEMONIC [ OPR]
MNEMONIC ( STO]
MNEMONIC [ INT]
MNEMONIC [JPC |

= [CONSTSYM, VARSYM, PROCSYM]

;

= [BEGINSYM, CALLSYM, IFSYM, WHILESYM];
= [IDENT, NUMBER, LPAREN];

'OPR
'STO
'INT
•JPC

END; (* IF NOT CONT *)

C := PEEK (BUF - 1)

;

IF C - 'R' THEN
RECOMPILE;

CH : = • '
;

GETSYM;
BLOCK (0,0, [ PERIOD] +DECLBEGSYS+STATBEGSYS)

;

IF SYM <> PERIOD THEN ERROR (9);
IF ERR = THEN INTERPRET ELSE WRITE( ' ERRORS IN PL/O PROGRAM');
WRITELN

END
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Sony's
Marketable

Micro
With its many unique features, including micro
floppies and an assortment of available add-ons,

the SMC- 70 is the "one and only" micro from Sony.

By Bruce Kline

The Japanese microcomputer in-

dustry appears to be waiting on
technology's sideline. A few com-
panies, though, are actively pushing

products: Sharp, Panasonic, NEC, Ep-

son and Toshiba. And now Sony is

joining that list—with a system that

could only be the product of long-term

development: the Sony SMC-70 (Sony

Microcomputer Products, Sony Drive,

Park Ridge, NJ 07656).

Sony is selling a "system,' not just

an eight-bit microcomputer. The mini-

mum system could be as small as the

SMC-70 computer/keyboard with a

monochrome monitor and a cassette

recorder; however, Sony is promoting
the SMC-70 as a business machine
that includes the SMC-70 with dual

disks, a color monitor and a printer.

Available expansions include a nu-

meric keypad, up to four micro floppy

disk drives, an eight-inch floppy con-

troller and a video signal converter for

connection to a TV. Other peripherals

that are or will be available from Sony
include a light pen, a cache disk unit, a

second RS-232C interface, an IEEE-
488 interface, a battery back-up unit, a

bus expansion unit, an 8086 adapter, a

192K bank RAM for the Z-80 and up to

768K of RAM for the 8086.

The packaging is compact and well-

The Sony SMC-70 microcomputer, featuring 3V2-inch micro floppy disk drives.
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LowestSoftwarePrices
We hereby certify that your purchase from Discount Software represents

the lowest price sold anywhere. Ifyou find a lower price on what you purchased
within 30 days, send the ad and well refund the difference.

Discount Price

1

rw'

1

• ^^H
]

CP/M

ARTIFICIAL INTELLIGENCE
Medical (PAS-3) $849
Dental (PAS-3) $849
ASNTON-TATE

dBASE II

call for price

MDBS $1099
DRS or QRS or RTL $319
MDBSPKG $1999
MICROPRO

$OQQ WordStar

$<4QQ Mail Merge

SORCIM

*249 SuperCalc

$157

Financial Planner $595
Bottom Line Strategist. . . $349
ASYST DESIGN/FRONTIER
Prof Time Accounting .... $549
General Subroutine $269
Application Utilities $439
DIGITAL RESEARCH
CP/M 2.2

Intel MDS $135

WordStar/Mailmerge
WS/MM/SpellStar .

.

Customization Notes

$399
$549
$44

199 SpellStar

Northstar•149
$-fCQ TRS-80 Model II

Micropolis $175

DataStar
InfoStar
ReportStar. .

.

Wordmaster .

.

Supersort I . .

Calc Star
MICROSOFT

$249
$349
$254
$119
$199
$129

s98 CBasic-2

Display Manager $319
Access Manager $23?
Multiplan $219

$OOQ Basic-80

$OQQ Basic Compiler

$ QVIQ Fortran-80

SC^jQ Cobol-80

M-Sort $175

s449 PL/1-80

BT-80 $179
MAC $85
RMAC $179
Sid $65

s159 Macro-80

s90 Z-Sid

DeSpool $49
CB-80 $459
Link-80 $90
FOX & GELLER
Quickscreen $135
Quickcode $265

65 DUtil

MICRO AP
Selector IV $295
Selector V $495
MICRO DATA BASE SYSTEMS
HDBS $269

MuSimp/MuMath $224
MuLisp-80 $174
ORGANIC SOFTWARE
Textwriter III $111
Datebook II $269
Milestone $269
OSBORNE (Mcgraw/Hill)

G/L. or AR & AP. or PAY . . . $59
All 3 $129
All 3 + CBASIC-2 $199
Enhanced Osborne $299
PEACHTREE
G/1 .A/R,A/RPAY.INV(each)$399
P8 Version Add $234
Peachcalc $249
Other Less 10%
STAR COMPUTER SYSTEMS
G/L,A/R.A/P,Pay(each). $349
All 4 $1129
Legal or Property Mgt. . . . $849
STRUCTURED SYSTEMS
Business Packages (call)

Act

SUPERSOFT
Ada $270
Diagnostic II $89
Disk Doctor $89
Forth (8080 or z80) $149
Fortran $319
Ratfor $79
C Compiler $225
Star Edit $189
Scratch Pad $266
StatsGraph $174
Analiza II $45
Disk Edit $89
Encode/Decode II $84
Optimizer $1 74
Term II $179
Utilities I or II $54

SOFTWARE DIMENSIONS/
ACCOUNTING PLUS
Per Module $399

UNICORN
Mince or Scribble (each). $149
Both $249
The Final Word $270

WHITESMITHS
"C" Compiler $600
Pascal (incl "C ") $850

"PASCAL"
Pascal/MT+ Pkg $429
Compiler $315
SPProg $175
Pascal Z $349
Pascal/UCSD 4.0 $670

DATA BASE
dBASE II Call 4??
FMS-80 $799
FMS-81 $399
Condor I & III .....Call

Superfile $159

"WORD PROCESSING"
Perfect Writer $189
WordSearch $114
SpellGuard $199
Peachtext $289
Spell Binder $349
Select $495
The Word $65

Palantier-1 (WP) $385
COMMUNICATIONS
Ascom $149
BSTAM or BSTMS $149

$-10Q Crosstalk

$QQ Move-it

s145 The Word Plus

OTHER GOODIES
Micro Plan $419
Plan 80 $495
Target PlannerCalc $79
Target Financial Modeling. $299
Target Task $299
Tiny "C" $89
Tiny "C" Compiler $229
MicroStat $224
Vedit $130
MimModel $449
StatPak $449
Micro B+ $229
String/80 $84
String/80 (source) $279
ISIS CP/M Utility $199
Lynx $199
Supervyz $95
ATI Power (tutorial) $75
Mathe Magic $95
CIS Cobol $765
Forms II

Basic $249
Zip M Basic, C Basic $129

ASHTON-TATE
(See CP/M Ashton-Tate)

BRODERBUND
G/L (with A/P) $444
Payroll $355
INFO UNLIMITED
EasyWriter (Prof) $155
EasyMailer (Prof) $134
Datadex $129
MICROSOFT
Softcard 'Z-80 CP/M). . . $239
Fortran $179
Cobol $499
Tasc $139
Premium Package $549
RAM Card $89
MICROPRO
(See CP/M Micropro)
VISICORP
Visicalc3.3 $189
Desktop/Plan II $219
Visiterm $90
Visidex $219
Visitrend/Visiplot $259

Visifile

Visischedule
PEACHTREE
G/L, A/R, A/P, PAY, (each)
PeachPack P40
ACCOUNTING PLUS
G/L,AR,AP, INV.(each).
OTHER GOODIES
Super-Text II

Data Factory
Mini Factory
DB Master
Versaform VS1

$219
$259

$224
$395

$385

$127
$269
$139
$184
$350

, 16 BIT 8,
SPLAYWRITER

WORD PROCESSING
Wordstar $289
Spellstar $199
Mailmerge $199
Easywriter $314
Easyspeller $159
Select/Superspell $535
Write On $116
Spellguard $189
Textwriter III $111
Spellbinder $349
Final Word $270
LANGUAGES & UTILITIES

Crosstalk $174
Move-it $129
BSTAM or BSTMS $149
Pascal MT+ /86. SPP $679
CBasic 86 $294
Act 86 $157
Trans 86 $115
XLT86 $135
MBasic (MSDOS) $329
MBasic Compiler (MSDOS) $329
Both $629

CBasic Compiler (MSDOS) $495
Cobol (MSDOS) $649
Pascal (MSDUS) $429
Fortran (MSDOS) $429
XT (MSDOS) $429
CP/M 86 $239
OTHER GOODIES
Lotus 1-2-3 $329
SuperCalc $269
VisiCalc $219
Visiplot/trend $259
Visidex $219
Easyfiler $359
Mathemagic $95
dBase II Call 4??
Condor Q & R, Others ... Call

Statpak $449
Optimizer $174
Desktop Plan $259

FREEWlTH PURCHASE:
Complete Software
Buyer's Guide
( $5.00 value)
Filled with facts and
usable advice about
scores and scores of
software programs from'
accountingand business

ft Exclusive
l
r# ttHotline',

Our reputation for cour-
teous and knowledgeable
service has resulted in calls

k% from people who never
111 purchased our products.
Now a separate "hotline" is

Confidential
Software
BargainGrams
Regular notices of insider's

bargains not available to

the general public.

m

ORDER TOLL-
VIA VISA OR
MASTERCARD:

systems toword processing available to customers only,

and utilities.

1 800 421-4003
Calif: 1 800 252-4092

6520 Selma Avenue, Los Angeles, CA 90028

I > <#cJe M SOFTWARE
^

DISCOUNT SOFTWARE
Outside Continental U.S.-add $10 plus Air
Parcel Post. Add $3.50 postage and handling
per each item. California residents add 6tyx>

sales tax. Allow 2 weeks on checks. CO.D. $3.00
extra. Prices subject to change without notice.
All items subject to availability. *Mfr. trade-
mark. Blue Label $3.00 additional per item.

CP/M is a registered trademark of DIGITAL
RESEARCH, INC.
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organized. The first two micro flop-

pies mount within the main unit and
take up an insignificant amount of
space. The main unit has room for two
expansion modules, but the modules
must not require any external connec-
tions. Memory or cache disks are ideal

candidates for this position.

The next three expansion modules
mount in a unique way—the main
unit literally grows to accommodate
them. The power supply is on a sliding

tray and forms the rear of the main
unit. When you slide the power sup-

ply away from the main unit, a gap is

formed where the expansion mod-
ules, which are in their own small

cases, can be inserted.

Except for the monitor, a powerful
system can be assembled as a single

unit. However, there are some inher-

ent disadvantages to all of this neat

packaging: the keyboard is perma-
nently attached to the main unit, a fan

is required for air movement and in-

dependent hardware houses will have
the added problem of supplying cases

for some of their expansion modules.

The Main Unit

The micro floppies have a tendency

to steal the show, but the main unit,

the SMC-70, is the heart of this

system. The SMC-70' s vital statistics

are listed in Table 1, but a few more
observations are in order.

1. The video RAM is mapped into

the I/O space, thus freeing the main
memory for programs and data.

Although accessing the video RAM
with I/O instructions may be a little in-

convenient, it's still preferable to

using up a sizable hunk of main
memory.

2. The character font is program-
mable. The default font uses one-dot
descenders. Each character can have
blink and inverse attributes set

individually.

3. The video display consists of

three overlaid planes: characters,

graphics and background, with char-

acters having priority.

4. The SMC-70 interfaces directly to

two kinds of monitors: monochrome
and high-resolution RGB (red/green/

blue). A television interface is

available, but at $200 it's a dubious
option. Caution: High-resolution RGB
monitors are expensive, yet once you
see the SMC-70 working with one, it'll

be hard to settle for monochrome.
5. Interlaced scanning is used in the

Circle 209 on Reader Service card.

'V^rABSOLUTELY FREE/
SEE BELOW FOR DETAILS

The most advanced Clamp-On Tester with many performance features
• Range selection knob automatically advances the specific scale • Easy
reading - no confusion • Accurate AC current measurements assured be
cause of round clamp core with built in balanced coils • Most reliable taut
band, internal core magnet meter • Trigger lock device, retains reading for

use in hard to get places • Automatic "Zero-Adjust" ohms scale • Overload
.protection up to 150% for one minute ON ALL RANGES Test leads

lock in for added safety • Accuracy +3% full scale on all ranges • Accessories
included: carry case, test leads and instructions • Sue: 8.25x3.25x1.4"

ably priced Full satisfaction ~ money back guarantee.

INDISPENSABLE
TOOL NEEDED BY

ELECTRIC/ELECTRONIC
TECHNICIANS

10 USEFUL RANGES
AC Current 6, 1 5, 60, 1 50, 300, 600A
AC Voltage 150, 300, 600V
Resistance 0-20kn(1 kft center scale)

FULL 100%
RETURN PRIVILEGE
GUARANTEED

Qty. Model Output # 1 Output #2 Output #3 Total

PS-1 5V6A + 12V0.5A -12V0.5A
PS 2 5V6A + 15V0.4A -15V0.4A
PS-

3

5V6A + 12V0.5A -5V 1A
PS-4 5V3A +24V0.6A -24V0.6A
SK-7100 Clamp-On Tester

FREE Clamp-On Tester, with any 4 Units Purchased. NC
Price of any Personal Switcher or SK Tester is $99.50 each.

chex POWER SUPPLY
For Lab or Original Equipment

FEATURES: Efficient 30 kHz switching frequency • Four Models satisfy most
applications • Years of trouble-free service • Each side AC line fuse protected
• Tele-Tale LED "Pwr-On" Panel Indicator • Three separate voltage outputs
• Metal enclosure provides physical and EMI protection • For experimental use

or permanent power source • Soft start feature protects critical circuits • Parallel

operation acceptable for higher current needs • Push-in terminals, accept wire or

test lead • Light-weight, easy to use • AC line cord permanently attached • Most
reliable power source for a variety of uses and applications • 48 hour burn-in as-

sures MTBF of 3% years, reasonably priced at $1 90/watt • Full one year guar-

antee • 2 tone anodized case • Custom volt/current outputs on special order
• Input surge protection • Automatic short circuit protection and restoration

• UL recognized components • Handy Service Aid

SPECIFICATIONS: Input: 90 132V AC, 47 440Hz • Dual AC Input Fuses
• Line Regulation: +0.1% Max. for 10% input change • Load Regulation: +0.2%
Max. on #1 Output • Ripple Noise: Typ. 1% PP Max. • Over Voltage Protection
• Reverse Polarity Protection • Compact, only 7%" x 4" x 2%" • Fast load trans

ient response* 5 volt adj. +10%»DC Output: 42 Watts continuous«70% Efficiency

Loom
NOTICE: We reserve the right

unit ijuantity of FREE

SK tester's with each order

Sub Total

Mass. res add 5% Tax

Shipping & Handling

TOTAL
S4 50

CALL TOLL FREE 1 800 343 1455
Within MASSACHUSETTS 1617 682 6936

line 1545 Osgood St. Unit 1 1 AV. No. Andovor. MA 1 845
Charge to MasterCard O Visa D American Express Check/Money Order

Card # Exp Date

Name

Address

City Si. iii' Zip

Signature
SCHOOLS- LABS: QUANTITY PRICING (10 or more) ON PEQUEST

super high-resolution mode (640x400
B/W pixels). This means that the mono-
chrome monitor should have a longj

decay phosphor to avoid flickering.

6. The keyboard is serviced by an|

8041 A, a microcomputer that is con
figured as an intelligent peripherall

interface. The 8041A takes care of

scanning the keyboard, forming the

key code (including the programmable
function keys), repeating the key if it is|

held down (timing is programmable)
and interrupting the Z-80A when a key I

is depressed (optional).

7. A help key is provided, but it is not

used in any of the built-in software.

8. The keyboard does not extend far

enough for a palm rest.

9. There is an excellent set of edit

keys, including four logically arranged
cursor keys.

10. The F and J keys have dimples to

aid in touch-typing. This is especially

important on a computer keyboard
where the hands are often leaving the

home positions.

11. Cables do not come with the

unit, and hard-to-find eight- and 13-

pin DIN style plugs are required. (I

hope Sony realizes its error in doing

this.)

12. The Basic reference manual, the

system monitor manual and the hard-

ware reference manual do not come
with the unit. Only the operating in-

structions and two reference charts

are included. This is carrying un-

bundling much too far. It's like buying
a computer and finding that the CPU
chip is not included. Documentation
is a necessary component of any hard-

ware or software product; the product
is incomplete and unusable without it.

To add insult to injury, Sony charges

$28 to $43 for each of the manuals,

and they weren't even available until

about a month after the system was
first marketed. (By the way, the ROM
Basic and System Monitor reference

charts that do come with the unit are

handy.)

13. The ROM Basic supplied with
the unit is complete with powerful
graphics commands. Sony Basic runs
close to the speed of Applesoft.

Since floating point numbers in

Sony Basic have 14 significant digits,

Sony Basic is a little slower than Ap-
plesoft during number crunching. On
the other hand, it is a little faster dur-

ing other processing.

14. The system monitor is surpris-

ingly powerful for a business system.
It has a mini-assembler, disassembler

and a memory and peripheral test, as

well as access given to the monitor's
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|utility subroutines.

15. The SMC-70 has a built-in

|clock/calendar with battery back-up.

16. The fan is a bit noisy, but the rest

lof the unit has a solid feel.

|Micro Floppy Disks

1 intended to put an eight-inch drive

Ion my system, but after seeing the

micro floppies, I quickly changed my
mind. In a word, they're cute! But

that's not all. Each disk holds 280K,

|and the drives are fast and quiet.

Imagine carrying a megabyte of data

in your shirt pocket.

The micro floppies are 3V2 inches in

diameter and are in a rigid plastic

case. You can slide a shutter over the

head access slot when the floppy is not

in use. The rigid case and the shutter

ensure that the magnetic medium is

well-protected.

Whether or not Sony's micro floppy

format will become an industry stan-

dard is still up in the air.

In response to Sony's introduction

of the micro floppy, a number of disk

drive manufacturers quickly got to-

CPU
Processor: Z-80A.

Clock: 4.028 MHz.
Interrupts: Nonmaskable and mode 1.

Memory

Main memory: 64K bytes (64K bit

dynamic RAMs).

Video RAM:
Graphic—32K bytes (16K bit dynamic

RAMs).

Character—2K bytes (static).

Attributes—2K bytes (static).

Font table—2K bytes (static).

ROM: 32K bytes total.

System monitor—9K bytes.

Sony Basic—22K bytes.

Default font- IK bytes.

Display

Character display: 8x8 dot

matrix/character; 80 or 40 characters

by 25 lines; eight colors.

Border area: 16-color.

Output interface:

Color-RGB analog signal; TTL level

separate sync signal; composite sync

signal.

Monochrome—Composite video signal,

TTL level separate sync signal.

I/O Interface

Keyboard: Encoded with 8041A micro-

processor; 72 keys; eight display

gether and formed a standards com-

mittee—a well-used technique to take

the wind out of the sails of a manufac-

turer who is early to market with a

product. It is interesting to note that

Hewlett-Packard has just released its

Series 100 and Series 200 computers

with the Sony drives. Also, Tandon is

planning to produce a compatible

drive early next year.

One sour note is that the micro flop-

py drive does not come with an oper-

ating system. CP/M is another $150. A
disk version of Sony Basic is also sold

separately for $150. Although Disk

Basic is powerful, it's a bit expensive

for a second language. I say "second"

because I installed an AMD 9511

A

math chip and used Forth with it to ob-

tain an impressive performance.

Software

Sony is after the small-business

market, judging from the first avail-

able software. Table II lists applica-

tion software that is available. Appar-

ently all of this software was produced
in the U.S. The database management

control keys; five programmable

function keys; one help key (pro-

grammable); numeric keypad inter-

face.

Audio cassette: Eight-pin DIN jack; 1200

b/s baud rate; motor on/off switch.

Printer interface: 25-pin D connector; TTL
level; standard eight-bit parallel trans-

fer. RS-232C interface: 25-pin D con-

nector; TTL level; 75-19,200 b/s baud

rate; implemented with 8251 A.

Speaker: Eight ohms, three levels.

Earphone: Minijack.

RGB video output: 25-pin D connector;

0V-0.7V, 75 ohms.

Monochrome video: Eight-pin DIN jack; 1

Vp-p, 75 ohms, sync negative.

Light pen interface: Five-pin DIN jack.

Slots for expansion- (50-pin connectors):

Inside—Two slots.

Outside—Three slots.

Maximum current—2.4A at + 5V.

1.2Aat +12V.

70mA at -12V.

Expansion unit: 50-pin connector.

General

Dimensions: 14.5 x 3.625 x 17.5 inches.

Weight: Ten pounds, nine ounces.

Price: $1475—main unit; $650— single

micro floppy drive; $1100—dual

micro floppy drives; $5— micro floppy

disk; $90—numeric keypad.

system is by Condor Computer and the

accounting system is by SSG.

As far as languages go, there is a

disk version of Sony Basic, and Pilot

Plus with CB-80 is planned.

Conclusion

By getting one of the first machines
marketed, I knew I was inviting trou-

ble. So far, that trouble has manifested

itself as lack of information and sup-

port, but the start-up problems are

mostly solved now and there is sup-

port. I'm happy to say that I have not

flushed out any hardware bugs yet.

The dealers have an "800" number
to call for help on technical questions,

but Sony's most knowledgeable peo-

ple tend to be tied up with computer
shows and the like. Users with a busi-

ness configuration of all Sony compo-
nents running Sony-supplied software

will probably have things run fairly

smoothly. The technical types,

though, will have a few trails to

blaze.

Table 1. Complete list of the Sony SMC-70 specifications.

Operating System

CP/M.

Languages

Sony Basic.

Sony Disk Basic.

CB-80.

Pilot Plus.

Word Processing

Letterwriter.

Word Processor.

Spelling Checker.

Mail List.

W/P Math.

Spreadsheet

VisiCalc.

SupcrCalc.

Accounting System

General Ledger.

Accounts Payable and Receivable.

Order Entry System.

Payroll System.

Inventory Control System.

Database Management

Record Management System.

Report Generator.

Database Management System.

Communications

On-line Communications (IBM 3275).

Batch Communications (IBM 2780/3780).

TWX and Database Access System.

Multiterminal Emulation.

Table 2. Software for Sony's SMC-70.
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TS-1000 Printing Power
For Under $100

Timex-Sinclair's lowest-priced printer for the

lowest-priced micro is no toy. It can capably do thejob—
and at a fraction of the cost.

By Jim Stephens

Timex-Sinclair has done it again! Its

new, redesigned model 2040
printer far exceeds its first model. But,

more importantly, the printer is avail-

able on a local basis. That is, you can
buy it at your local Timex-Sinclair dis-

tributor. Will wonders never cease!

Sinclair Research promised a printer

when the early ZX-80 units were in-

troduced in 1980. They even were able

to market a small printer overseas and
in Canada. The first one had several

handicaps, such as four-inch, metallic-

coated paper that had a tendency to

jam if it was allowed to stay in one
spot on the roller for a long time.

The few units that were "smuggled"
into the U.S. were not impressive, but

they were the only ones available that

responded directly to the ROM's
printer commands. However, they

did do a reasonable job of printing. I

waited a year for my printer, mainly
because I couldn't get one locally.

Now that I have my new model, the

wait was worth it.

I had seen a few advance photos of

the new 2040 printer, but based on
past experience I felt that production

probably was still about six months
away. To my surprise, a full-page

newspaper advertisement featured

the printer at a discount price a week
after I had seen the advance photos!

Still unbelieving, I called the store.

Sure enough, they had more than 20
units in stock at this one outlet alone. I

was there when the doors opened.
The clerk said she had sold four

printers the night before the advertise-

ment came out.

Sizing Up the 2040

The 2040 measures 2x6x8 inches

of black, high-impact plastic, and is

larger and heavier than the original

Sinclair printer. It weighs in at about

three pounds, which is almost three

times the size and weight of the orig-

inal model. The printer comes with its

own heavy-duty power supply. This

supply is a wall-plug-type unit similar

to the original supply, but is more than

twice as large. Output of the supply is

24 volts at 1.2 amps!
The best news is that the paper is

now white, 4 lA inches wide, and of a

high-quality thermal specification.

The earlier model had a width of only

four inches and looked like burnished
aluminum. The new paper is supplied

in lengths of 85 feet, and fits into a

paper tray that is covered with a clear

plastic dust cover. The new model is

similar to the design of the CAI P40
printer, which is also made for the

ZX-81 and TS-1000 computers.

The Timex-Sinclair 2040 thermal printer is compatible with both the TS-1000 and TS-2000 computers.

The printer incorporates a dot matrix print mechanism with full graphics and text capability. It prints two

lines per second in two modes.
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The print is 5x7 dot matrix of 32

columns. The print speed is a quiet

two lines per second, which means a

full screen can be copied in less than

12 seconds. Unlike the CAI P40
printer, the 2040 responds to the

LPrint, LList, and copy commands di-

rectly rather than having to peek and
poke memory \ocations for operation.

The new unit has its own power on/off

switch and, by holding the on switch

down, the paper can be advanced

manually. This is a necessary func-

tion, since the last line is below the

tear-off blade when the last print line

is completed.

Operation

The new printer comes supplied

with an eight-inch, permanently at-

tached interface cable terminated

with a backplane connector/adapter.

The connector is attached to the back-

plane of the TS-1000, and the 16K
RAM Pack is connected to the adapter

by a feed-through extension board.

The RAM Pack now will be located

about two inches away from the com-
puter, making it appear rather un-

stable. However, no problems have
been experienced with wobble.

For operation, the printer cable is at-

tached to the TS-1000, and the power
supply is plugged into the wall outlet.

The printer is switched on manually

and the TS-1000 is activated. It doesn't

appear to matter if one of the units is

off. I accidentally left my printer on
for 24 hours and it still operated per-

fectly the next day. The two regulators

under the vents on the right side were
giving off plenty of heat. I suppose the

extra power supply is necessary, but I

detest all that extra cable cluttering up
my limited work space.

The documentation is brief, but ade-

quate. A built-in test procedure is

described to determine if the printer is

operational. This test consists of

holding down both the on and the off

switch simultaneously. This automat-

ically prints alternate rows of "eights"

and "ones." If this test is passed, you
are ready to use the printer commands.

LPrint is a direct command that

prints all of the characters in the

quotation marks following the LPrint.

LList lists out your entire program
unless the break key is pressed. The
copy command copies the entire

screen to the printer. All of the screen

will be printed even though there may
be just one line on the display. This

can waste a lot of paper. When the

printer is operating, the display acts as

though it is in the Fast mode. This can

be irritating, but I'm usually watching

the printer do its thing.

The instruction manual gives most
of its attention to explaining what to

do to avoid damage to the printhead.

The use of the supplied paper is highly

recommended, since low-quality paper

can "ruin the print head in a few min-

utes of operation," according to the in-

structions. Apparently, the printer is

fragile and subject to serious damage if

the printhead is jammed.
I had one moment of panic when I

first turned on the printer and my
TS-1000. The display was not oper-

ating! All I could get were skewed

The 2040 is by far

the best printer for the price.

It is small and portable.

It operates with

the ROM Basic

and never misses a character.

black lines. After I quickly turned

everything off and reconnected all of

the plugs, no further problems were
experienced.

Watching this little printer quietly

spew out characters at two lines per

second is fascinating. I had expected a

horrible churning noise like that

of my little printing calculator, which
sounds like it's grinding coffee. The
2040 printer is hardly audible over the

sound of the television, the kids, the

dogs and the radio.

The instructions end abruptly with

a short paragraph describing how to

use the printer with machine code.

They describe how the use of the Out
instruction activates and deactivates

the printing mechanism. This infor-

mation will be useful for machine-
code programs that require the use of

the printer.

A Look Under the Hood

Even though it probably voided the

warranty, I could not resist a peek at

the mechanics of the most inexpen-

sive printer on the market.

After carefully removing the four

retaining screws, I lifted off the bot-

tom, which exposed an excellent-

quality printed circuit board made by

Alphacom. The fact that it was pro-

duced in Taiwan was not discour-

aging, since almost everything seems
to be made in Taiwan these days.

Turning the board over reveals a

sparsely populated component side

that's dominated by one 40-pin

8224IC and four others of unknown
makes and models. I was most inter-

ested in the printhead mechanics, and
explored this to the greatest extent.

The printing is done by a pair of

two-inch stationary thermal wafers

connected to the board by ribbon

cable. The wafers, which are flat

against the platen, do move from side

to side about y8-inch to produce the

characters' horizontal dots. The move-
ment is driven by a plastic cam, and
return is done by a spring. This will be
a large source of wear. The roller and
wafer cam are driven by nylon gears

that have sensing switches for infor-

mation on starting and stopping.

There is a lot of metal within the

case, but it is mainly die-cut and
stamped, with no machined or preci-

sion parts. This would explain the low
cost. I see no reason why this

mechanism would not last for thou-

sands of cycles, other than the one
nylon cam used to shift the printing

wafers.

With little movement of the heads,

no impact printing and the use of qual-

ity paper, this little printer should

easily last the life of the system.

The Best for the Bucks

The 2040 is by far the best printer

available for the price. Actually, at

$99.95, it's the only printer for its

price! It is not full-size, will not print

on plain paper, and can't compare to

the more sophisticated units, but it

does the job at a fraction of the cost.

With the printer, your computer
can now do many things like the big

ones. It can generate hard copy that

can be used for such things as records

management and program debugging,

and, with the proper formatting, it can

even be photocopied using two
11-inch lengths for a complete
8V2 x 11-inch printed report. The ther-

mal print photocopies beautifully.

The extra power supply is a nui-

sance, and it lacks the frills of a soft-

ware-controlled power on and off.

These shortcomings, however, can be

overlooked when you consider the ad-

vantages. It is small and portable. It

operates with the ROM Basic and
never misses a character. It is quiet

and the cost can't be beat. Now where
is that minidisk?^
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Increase the Power of CP/M
Ifyou find CP/M lacking in some areas, this utility program

wiZZ provide more power to you and your micro.

By Mitchell K. Hobish

The way thiit CP/M has virtually

taken over the marketplace for

eight-bit microcomputer operating sys-

tems testifies to its utility. However,
it's been described as less than "user

friendly"—a capacity to which all in-

terfaces between the human operator

and the computer should aspire.

For this reason, several "front

ends" (programs that provide some of

the capabilities CP/M should provide)

have appeared.

Microshell and Unica supply sev-

eral CP/M enhancements, many of

which emulate Bell Labs' Unix, the

sometime-contender in best-operat-

Command Funtion

CHECK Calculate checksum for file.

COPY Transfer files.

DIR Directory listing.

DISK List disk parameters.

DS Display and substitute hex code.

DUMP Dump ASCII code.

DUMPA Dump formatted ASCII code.

DUMPH Dump formatted HEX code.

DUMPX Dump formatted ASCII and HEX code.

ERA Erase files.

EX Execute program at given address.

EXIT Leave Power, go to designated address.

FILL Fill memory with specific HEX byte.

GO Load a program and execute.

GROUP List group numbers of files.

JP Jump to entered address.

LOAD Load a file to given memory address.

LOG List POWER default settings.

MOVE Move block of memory.
READ Read track and sector.

READGR Read group.

RECLAIM Recover erased files.

REN Rename files.

RUN Run a .COM program from Power.
SAVE Save file from memory.
SEARCH Search memory for string.

SETDIR Set file to $DIR.

SETRO Set file to $R/0.

SETSYS Set file to $SYS.

SETWR Set file to $R/W.
SIZE List size of file in sectors and bytes.

SPEED Set display speed.

STAT List free and used disk space.

Table 1. Listing ofcommands available with Computingl's Power utility program.

_

ing-system debates. While these pro-

grams allow greater flexibility in

terms of program redirection, they do
not allow access to all the data extant

on a disk. And, while Microshell, for

example, supports multiple state-

ments on a command line, it's still

rather cumbersome if you want to

copy several files from one disk to

another.

More Power to You
Enter another utility program: Pow-

er, from Computing! (2519 Greenwich,
San Francisco, CA 94123). Actually,

this is a package of about 50 programs.
Since the cost of the package is $ 169, it

averages out to a little over $3 per utili-

ty program—quite a bargain when you
consider what you get. (See Table 1 for

a listing of the available commands.)
The program requires about 12K of

memory, beginning at 100H.
Most of the programs supplied are

menu-driven. That is, entry of one of

the utility names at the keyboard (for

example, Copy) results in a listing of

all the files, each with an associated

number, on a disk to the CRT. Merely
enter the number of a file (or series of

files, or all the files) and the destina-

tion drive, and the files will be
transferred appropriately. Try that

with PIP!

The same format holds for utilities

that rename files, reclaim previously
erased files, load, generate the size in

sectors and bytes, and on and on. The

Address correspondence to Mitchell K. Hobish,

Laboratory of Chemical Evolution, University of

Maryland, College Park, MD 20742.
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use of numbered files helps alleviate

the problem of typing erroneous file

names; it also saves time.

Power also allows you access to

specific sectors and groups on the

disk. This data may be loaded into

memory at a location you designate,

and may then be operated on appro-

priately, before being written back out

to disk to the sectors you designate.

Never before has the CP/M operator

had such control over information

stored on disk.

Useful Commands
One of the commands I find par-

ticularly useful is TEST. This nonde-
structive test of the designated disk

results in generation of a unique CRC
checksum. It also identifies bad sec-

tors and collects them into a special

file, designated SYSTEM. Hence, it's

invisible to the user; CP/M will never

attempt to write data to those sectors.

This is an excellent way to assess the

integrity of any disk—especially those

that may appear to be "bargains."

Another aspect of the user-friendli-

ness of the package is the way it al-

lows use of the semicolon as a delim-

iter between disk drive designation

and file name (e.g., B;filnam.ext).

Furthermore, I have always found
onerous the necessity of shifting to get

an asterisk, unshifting to get a period,

and then shifting again to get another
asterisk for complete wild-card com-
mands. Well, Power takes care of that,

Never before has

the CP/M operator

had such control over

information stored on disk.

too; a simple " * * " will be handled ap-

propriately.

There are times when I would pre-

fer differently formatted directory

listings and other customizations.

Through the Log command, the user

can set any number of columns for

listings, set Page on or off (number of

lines read out to CRT before stopping

and waiting for a <CR> for the next

page) and show system files in direc-

tory listings. Even the speed at which
text is read out to the CRT may be
varied.

And there's more. . . Through the

DS command, several bytes of Power's
code may be modified to provide more
customization: prompt-changing, sign-

on message, characters per line and so

on. The modified code may be saved
to disk for a completely personalized

package.

Pick Up Power

The only area I found even slightly

lacking was the documentation; the

manual in the package I received had
blurred and missing letters. I would
have preferred that the manual be ori-

ented vertically along the long axis of

the page instead of the horizontal for-

mat currently supplied. In addition, I

found that several of the commands
were incompletely documented.
These are mere quibbles, however.

I would strongly recommend this

powerful addition to CP/M for anyone
who wants more access to files on the

disk. Power is an excellent buy-
made even better by a money-back
guaranteed

Circle 72 on Reader Service card.

ATTENTION EPSON OWNERS
The ultimate solution to your paper storage (hr\ s\ f-

problem at an unbelievable low cost of only ^ -/• -7J

Circle 60 on Reader Service card.

SET

VIC RABBIT CARTRIDGE
AND CBM 64 RABBIT CARTRIDGE

V

MX-70/80 MX-100

PRINTER-STILTS printer supports
FEATURES:

• Precision machined from solid aluminum.

• Tilted to facilitate viewing paper.

• Soft rubber feet to absorb vibration.

• Easy to install — no tools required.
O-rings insure tight fit into printer recesses.

• Natural finish aluminum.

"Avaflableir^wostyles (MX-70/80 or MX-100) for your

EPSON Printer. The MX-70/80 style also fits the IBM & Tl

PC dot matrix printers and the H P82905 B printer. To order

PRINTER- STILTS'" printer supports give style and send

$9.95 plus $2.00 postage/handling or call today:

Louisiana residents add 5% tax.

VISA

DATATEK INC.
Dept. 200

P.O. Box 5956

Shreveport, La. 71135

(318) 868-0068 or 868-2241 til 10 PM CST

master charge

"High-Speed
Cassette

Load and Save!"

$39.95
(includes Cartridge

and Manual)

Expansion Connector

on the VIC Cartridge

• 'Don't waste your Life away waiting to LOAD and SAVE
programs on Cassete Deck."

Load or Save 8K in approximately 30 seconds! Try

it — your Un-Rabbitized VIC takes almost 3 minutes.

It's not only Fast but VERY RELIABLE.

Almost as fast as VIC Disk Drive! Don't be foolish —
Why buy the disk when you can get the VIC Rabbit

for much, much less!

Easy to install — it just plugs in

.

Expansion Connector on rear.

Works with or without Expansion Memory.
Works with VIC Cassette Deck.

12 Commands provide other neat features.

Also Available for 2001 , 4001 , and 8032

I

3239 Linda Dr

Winston Salem NC 27106

(9191 924 2889 |9I9| 748 8446
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How to Succeed in Business
(with a little help from Apple)

Learn the secret of success in business with this Apple II program
that analyzes your company's sales and cost figures.

By Gregory Glau

One of the best things businessmen
can do is to analyze profit projec-

tion figures. It's really helpful to get a

line on what may happen to your
sales/costs/profits.

Unfortunately, many of us look in

only one direction: forward. It seems
that most businessmen are optimists,

so we naturally expect sales to grow,
assume our profits will rise right along

with them and think we'll cut over-

head to the bone at the same time.

Look in Both Directions

The Break-even program (Listing 1),

written for the Apple II, allows the

businessman to look at his sales and
cost figures from both directions. In

other words, it allows us to simulate
the bottom line (profit or loss) for our
business—based on conditions that we
set. And more than that, it prints out a

range of amounts developed from this

simulation criteria.

We control not only the starting

figures for sales and costs, but also the

way in which these figures will vary
for any particular simulation we'd like

to see. Our simulation also can cover
any time period we wish. We can use
year-end figures, amounts for one
month or for one quarter or whatever.
To keep things simple, we'll work

with three amounts: Sales, Direct

Costs and Overhead.
The Sales category is just that—your

total sales for whatever period you
want to use.

Direct Costs deals with the labor
and materials involved in producing
whatever you sell. In a manufacturing
business, Direct Costs would include
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the raw materials, plus the labor re-

quired to create the product, plus any
other costs directly associated with
the production of the items. In a retail

business, Direct Costs consists of

material purchases, freight and any la-

bor directly connected with selling

your product.

Overhead involves expenditures
such as administrative salaries, book-
keeping costs, insurance expenses,

utilities and office supplies. Over-
head, simply, is what it costs just to

open your doors every day, whether
or not you sell anything.

A financial statement normally will

total and list Sales, Direct Costs and
Overhead. When you deduct your
costs from your sales, what's left is

Decreasing Costs

Starting Amount

Increasing Costs

Fig. 1. "Flow" diagram of cost figures.

your net profit.

We'll keep things simple and work
with only these totals because we
want to create a clear simulation of

what will happen to them if your busi-

ness gets better or worse— if sales and
costs increase or decrease.

All of this is based on your own
data, of course. The program's print-

out lists your sales along the top and
your costs up and down the left side.

Remember, though, that we want to

see a range of values, so your starting

figures will be in the middle of the

others.

For example, say you enter $400,000
for your sales figure. Let's also assume
you want to see a four percent range
for your sales. Here's what the top line

of your printout will show:
Sales Volume-*

353894 368640 384000 400000 416000
432640 449945
Notice your $400,000 starting sales

figure in the middle of the other
amounts.

For your sales, the printout shows
your starting figure, plus three dollar

values for increased sales and three
figures for decreased sales, all accord-
ing to the percentage you select.

To the right of your starting figure,

sales are increased by four percent
each year. These amounts are cumula-
tive, percentage-wise; each year they
are four percent higher than the pre-

vious year.

To the left of your starting figure,

Address correspondence to Gregory Glau, PO Box

1627, Prescott, AZ 86302.



13 Good Reasons to Buy
theACE1S^i mm mm mi $ $

I Apple® Incompatible
2. CP/M -compatible
3. 128KofRAM
4* Built-in floppy disk drive

5* Disk controller

6 80 column card
?* Serial interface

& Parallel interface

9* Upper and lower casem VisiCafe R keys
f i . Cursor control pad

Numeric padK Auto repeat keys

Extras can more than double the price of your per-

sonal computer. Not so with the Franklin ACE 1200.

It's the professional computer system that includes
the extras—and a long list of exclusive Franklin

features that make it the most extraordinary value on
the market today.

The ACE 1200 has everything you'll need —
to add a color or black and white monitor,

modem, printer, back-up disk drive and
other accessories. You can choose from
the enormous selection of Apple programs
and peripherals because the ACE 1200 is

hardware- and software-compatible with

the Apple II. And, with the built-in CP/M card, you
can run both Apple II and CP/M programs. Franklin's

CP/M operates three times as fast as many com-
peting systems, drastically reducing processing
time for most business applications.

on the market today. Call or write today for

the name of your local authorized Franklin

dealer.

Franklin ACE is a trademark of Franklin Computer Corporation.

Apple is a registered trademark of Apple Computer Inc.

CP/M is a registered trademark of Digital Research Inc.

VisiCalc is a registered trademark of Visi Corp.

COMPUTER CORPORATION

2138 Route 38, Cherry Hill, NJ 08002 609-482-5900 Telex: 837-385

Circle 59 on Reader Service card.



Listing 1. Break-even program for the Apple II.

100
110
120
130
140
ISO
160
170
180
190
192
194
196
198
^OO
210
220
230
240
2SO
260
270
280
285
290
3O0
310
SZO
330
340
350
355
360
370
380
390
400
410
420

DIMENSIONS OUR COST F ISURE TABLE
HOOOi PRINT

DIM C(21)i REM THIS
HOME i PRINT i BOSUB
PRINT

"ANSWER 1 TO SKIP THE INSTRUCTIONS"
"AND OO RIGHT TO THE DATA-ENTRY AREA.

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT i PRINT "ANSWER 3 TO STOP NOW.": PRINT
INPUT
IF Q 1 THEN lOOO
IF Q - 2 THEN 200
IF Q - 3 THEN PRINT
SOTO 110
HOME x PRINT i 60SUB HOOOi PRINT
PRINT "THIS PROGRAM WILL ALLOW YOU TO ENTER"

"YOUR SALES VOLUME AND COST DATA, AND"
"THEN WILL PRINT A CHART FOR YOU, BASED'
"ON YOUR OWN INFORMATION."

"ANSWER 2 TO SEE THE INSTRUCTIONS"
"AND THEN ENTER DATA"
I PRINT "ANSWER 3 TO STOP NOW. '

Q

'END OF PROGRAM"! END

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
HK1NT
PRINT
PRINT
PRINT
PRINT
PRINT
BET A«
HOME :

PRINT
PRINT
PRINT "•

"TO KEEP THINGS SIMPLE, WE"
"ONLY ENTER YOUR TOTAL SALES VOLUME,
"THE TOTAL OF YOUR 'COST OF SALES.'"

AND"

"THIS INCLUDES YOUR DIRECT COSTS, SUCH"
"AS LABOR AND MATERIALS. YOU ARE ALSO"
"ASKED TO ENiER YOUR OVERHEAD COSTS."

"THE TOTAL OF THESE TWO - DIRECT COSTS"
"AND OVERHEAD COSTS - WILL BE"
"YOUR TOTAL 'COST OF SALES.'
i GOSUB HOOOi PRINT
"HIT ANY KEY TO CONTINUE..."

PRINT i GOSUB HOOOx PRINT
YOUR SALES DATA WILL BE PRINTED IN"
SEVEN COLUMNS, WITH THE INITIAL "

STARTING SALES' IN THE CENTER. THEN,
PRINT "SINCE YOU WERE ASKED FOR A PERCENTAGE'

430 PRINT
440 PRINT
450 PRINT
460 PRINT
470 PRINT
480 PRINT
490 PRINT
500 PRINT
510 PRINT
520 PRINT
530 PRINT
540 PRINT
545 PRINT
550 HOME i

560 PRINT
570 PRINT
580 PRINT
590 PRINT
600 PRINT
610 PRINT
620 PRINT
630 PRINT
640 PRINT
650 PRINT
660 PRINT
670 PRINT
680 PRINT
690 PRINT
700 PRINT
705 PRINT
707 HOME :

710 PRINT
720 PRINT
730 PRINT
740 PRINT
750 PRINT
765 PRINT
770 PRINT
lOOO HOME

"INCREASE/DECREASE FIGURE, THE COLUMNS"
"TO THE RIGHT AND LEFT OF THE 'STARTING'
"SALES COLUMN WILL SHOW THIS AMOUNT"
"INCREASED (RIGHT SIDE) AND DECREASED"
" (LEFT SIDE) BY THE PERCENTAGE YOU"
"SPECIFIED."

"THIS IS A CUMULATIVE PERCENT, BY THE"
"WAY, SO YOU CAN EASILY SEE WHAT "

"HAPPENS TO YOUR SALES IF THEY INCREASE"
"OR DECREASE BY THE 7. YOU ENTERED. "

» GOSUB HOOO: PRINT
"HIT ANY KEY TO CONTINUE..."! GET At
PRINT I GOSUB 11000: PRINT
"YOUR COST INFORMATION IS TOTALED."
"YOU ARE ALSO ASKED TO ENTER A PERCENT"
"THAT YOU'D LIKE TO SEE YOUR COSTS"
"INCREASE AND DECREASE."

"THIS INFORMATION IS PRINTED AS THE"
"LEFT-HAND COLUMN OF YOUR PRINTOUT,

"

"AND - LIKE THE SALES FIGURES - HAS "

"YOUR STARTING 'COST' AMOUNT IN THE"
"CENTER OF THE NUMBERS, WITH THE TOTALS"
"FOR YOUR COSTS INCREASING (GOING DOWN"
"THE CHART) AND DECREASING (GOING UP"
"THE CHART) ACCORDING TO THE PERCENT"
"YOU SPECIFIED TO START WITH."
I GOSUB 11000 I PRINT
"HIT ANY KEY TO CONTINUE...": GET A*
PRINT i GOSUB 11000: PRINT
"BY READING ACROSS FOR SALES AND THEN"
"DOWN THE LEFT-HAND COLUMN FOR COSTS,"
"YOU CAN DETERMINE YOUR PROFIT OR LOSS"
"BASED ON WHAT MAY HAPPEN TO YOUR "

"BUSINESS.

"

: GOSUB 11000: PRINT
"HIT ANY KEY TO START...": GET A*
: PRINT : GOSUB HOOO: PRINT : PRINT

Circle 373 on Reader Service card Circle 140 on Reader Service card.

UV EPROM ERASER
$49.95

* fcuses over 15 EPROMS - 15 minutes erase time

* Element Irte 7700 hours

* Intensity 12Ws Vtcm 1
at 1"

* Erases all UV EPROMS (2716. 2732, 2516. 2532. etc
)

* HOBBY MODEL

INDUSTRIAL MODEL
QUV-T8 / 2N

$6895

WITH TIMER AND
SAFETY SWITCH

QUV-T8 / 2T

$97.50

INTELLIGENT
PROGRAMMER
STAND ALONE

RS-232

PROGRAMS 2508. 2516. 2bM. 271b 27C16, 27C32.
2/32. 2732A 2/58 8/48, 8/49H, 8748H

UP1I0NAL MODULES: 2564. 2764. 8755A, 8/41
* STAND ALONE, CRT. OR COMPUTER CONTROL
* UPLOAD/ DOWNLOAD IN MOTOROLA OR INTEL HEX FORMAT
* MICROPROCESSOR BASED * 4 K INTERNAL RAM
* 90 DAY PARTS & LABOR WARRANTY ON ALL PRODUCTS

SOON TO BE RELEASED:
PROMPRO-8 128K Version $689.

MONEY BACK GUARANTEE

* RELIABLE
* EASY COPY (No external

leedeai

* USER FRIENDLY

COMPATIBLE
IBM PC, TRS-80. APPLE. CPM
FLEX, TEKTRONICS, MDS

(MCS-48)
PROGRAMMING
PRICE INCLUDES

PERSONALITY MODULE

$489.00

LOGICAL DEVICES INC.
781 W. OAKLAND PARK BLVD. • FT. LAUDERDALE, FL 33311

Phone Orders (305) 974-0967 • TWX: 510-955-9496

AAAAAAAAAAAAAAAAAAAAA
*

*
*
*

*
*

OMNITEK COMPUTERS INTERNATIONAL, INC.

1 300 MAIN STREET TEWKSBURY, MASS 1 876
617-851-4580

*

*

*

*

CBM64 295.00
Verbatim 5.25" D.L 25.00
5 Vi " Head Cleaning Kits 5.00 each or 3 for $ 1 2.00
Okidata Mkroline 80 299.00
Okldata Microllne 82A 399.00
Okidata Mkroline 83A 629.00
Okidata Mkroline 92 ( 1 60 C.P.S.) corresponds mode 499.00

"£ Okidata Mkroline 93 799.00
**

•* Smith Corona Daisy Wheel Printer 559.00 •*
13" Green Monitor 99.00 Jfc

A B.M.C. 13" Color Monitor 299.00 JL
• Epson 1X80 IT 539.00 _•

Epson MX- 1 00 629.00 7
J Radio Shack MIV64Kw/2 drives and RS232 1787.00 *

40 track economy drive Power Supply with case 1 79.00 <fr

A Tandon drives with Power Supply and case A
JL, 40 track singlehead 249.00 JL
• dualhead 339.00 •

80 track singlehead 299.00
"J** dualhead 399.00 •*•

A 5.25" Power Supply and case 39.00 or 1 for $340.00 A
Jfr

* BASF 40 track D.D. 5 V* " new disk drive, as is, A
jt no return 89.00 •>

8" Power Supply and case 99.00 or 10 for 935.00
•*• Brothers HR-f D.W. Printer 795.00 *

Full Commodore Line CALL VIC 20 99.00 «fr

*
*

*
OMNITEK COMPUTERS INTERNATIONAL, INC.
TRS-80 is a reg. trademark of Tandy Corp. Prices are for mall order only TERMS:

Check, money order. Mastercard and Visa accepted. FOB. Tewksbury-freight ex-
tra. Minimum $5.00 S & H. Mass residents add 5% sales tax. Write for FREE
CATALOG

•• •*• •*• •f© 9^9 •fB ••• ••• •*• ••• •*• •*• •*• •*• •*• •• •• •*• •*• •*• v**
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Listing continued.

1002 PRINT "YOUR STARTING FIGURE MUST BE A " 8 PRINT "POSITIVE AMOUNT. "s PRINT
l PRINT
INPUT "STARTING SALES VOLUME "iS<4>
IF 8(4) < - O THEN lOOO
HOME s PRINT s GOSUB 110008 PRINT 8 PRINT
PRINT "REMEMBER TO ENTER THE PERCENT"

"INCREASE/DECREASE AS A DECIMAL."
8 PRINT "FOR INSTANCE, 5X SHOULD BE"
"ENTERED AS .OS, WHILE 107."

"SHOULD BE ENTERED AS . 10.

"

t PRINT "1, THEN, IS THE SAME AS lOOX.

"

"THIS IS THE LARGEST YOU CAN GO. "8 PRINT
"WHAT'S THE PERCENT"
"INCREASE/DECREASE FOR EACH PERIOD ? " ; PS
> 1 THEN 1006
< O THEN 1006
PRINT 8 GOSUB 110008

1003
1004
1006
1007
1008
1009
1010
1011
1012
1013
1015
1020
1030
103S
1040
llOO
1130
1200
1210
1213
1216
1217
1218
1219
1220
1230
1240
1250
1260
126S
1270
1280
1282
1284
1290
1295
1300
1310
1320
1330
1340
1350
1370
1380
1390
1400
1410
1500
1510
1520
1530
1600
1610
1620
1630
1640
1650
1660
1700
1710
1720
1730
1740
1750
1760
2000
2010
2015
2016
2017
2020
2030
2040
2045
2050
2060
2070
2080
2100
2110
2120
2130
2140
2150
2152
2153

2155

2157
2159

2160

2170
2175
2177
2180
2190

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
INPUT
IF PS
IF PS
HOME J PRINT s PRINT
INPUT " DIRECT COSTS "|D
HOME 8 PRINT s GOSUB 110008 PRINT s PRINT
INPUT "OVERHEAD COSTS "|0

C(ll) - O D8 REM C<11) IS OUR TOTAL COST TO START WITH
IF C<11) > - 1 THEN 1220
HOME 8

PRINT
PRINT
PRINT
HOME 8

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
IF PC
IF PC
REM s

REM 8

REM 8

REM 8

S<5) -

S(6) -

S(7) -
REM s

S(3) -
S(2) -

8(1) -
REM
REM
REM
REM
FOR

C(Y)

VTAB 58 PRINT "YOUR DIRECT COSTS
"COSTS TOTAL LESS THAN ZERO."
8 PRINT "THEY MUST BE A POSITIVE FIGURE.
"ENTER ANY KEY TO START OVER "|8 GET A*

8

PRINT 8 GOSUB UOOOs PRINT 8 PRINT
"TO GET YOUR COST FIGURES TO GO"
"UP AND DOWN THE SIDE OF YOUR PRINTOUT,"
"WE NEED TO ENTER THE PERCENT YOU'D"
"LIKE TO SEE THESE FIGURES "

" INCREASE/DECREASE.

"

s PRINT
"REMEMBER, PLEASE ENTER THIS FIGURE AS"
"A DECIMAL (10% - .10, 4% - .04, ETC.)"
8 INPUT "PERCENT INCREASE/DECREASE "

8 PC
< O THEN 1220
> 1 THEN 1220
NOW WE HAVE TO FIGURE SALES
AMOUNTS USING THE VARIABLES
S(l) THRU S(7)

WILL BE THE INPUTTED SALES
PS) * S(4)
PS) * S(5)
PS) t S(6)

WE HAVE TO DECREASE THE AMOUNTS

OVERHEAD'

'8 PRINT
GOTO 1040

S(4)
(1

(1

(1

NOW

AMOUNT

8

8

8

8

Y

(1 - PS) t S(4)
(1 - PS) • S(3)
(1 - PS) t S(2)
NOW WE HAVE TO FIGURE THE AMOUNTS
FOR THE COST FIGURES.
C(ll) IS OUT STARTING COST TOTAL
LET'S FIGURE THE INCREASED COSTS FIRST
- 12 TO 21
(1 « PC) • C(Y - 1)

NEXT Y
REM 8 NOW LET'S FIGURE THE
FOR Y - 10 TO 1 STEP - 1

C(Y) - (1 - PC) t C(Y 1)

NEXT Y
REM 8 CONVERT TO INTEGERS
FOR X - 1 TO 7

S(X) - INT (S(X>)
NEXT X

FOR Y - 1 TO 21
C(Y) - INT (C(Y))
NEXT Y

DECREASED COSTS

NOW WE WILL PRINT ALL THE DATA
PRINT 8 GOSUB 110008 PRINT l PRINT
"ENTER TODAY'S DATE, PLEASE

8

M

8 INPUT E«

"ANSWER 1 TO PRINT. .
.

"

(TURN ON YOUR PRINTER)
8 PRINT "OR 2 TO STOP NOW.

END" s END

Microcomputing welcomes con-

versions of this program for the

Commodore, Heath, IBM and

other popular microcomputing

systems.

REM 8

HOME 8

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
INPUT Q
IF Q - 2 THEN PRINT
IF Q > 2 THEN 2000
IF Q < 1 THEN 2000
REM I PRINTING SECTION
D« - CHR* (4)
PRINT D«|"PR#1"
PRINT
PRINT
PRINT
PRINT
PRINT
ON THE"
PRINT "TOP LINE, AND THEN LOOK DOWN THE LEFT SIDE, THE COST LINE, UN

TIL YOU"
PRINT "FIND
PRINT

S. "

PRINT
(4)) |".

PRINT
PRINT
PRINT
PRINT
PRINT

>>>>>>
1 "8 PRINT " "

THIS REPORT WAS PRINTED
' "8 PRINT "TO READ THIS

BREAKEVEN CHART <<<<<<

ON "8E*8"."
CHART, FIND THE SALES FIGURE YOU WANT

THE COST YOU WANT. THE FIGURE WHERE THE LINES"
"INTERSECT IS YOUR PROFIT OR LOSS BASED ON YOUR SALES AND COST

8 PRINT 8 PRINT "THE INITIAL SALES VOLUME IS * "j INT (S

"THE RATE OF INCREASE/DECREASE IS "| INT (100 * PS) I
" X.

"THE TOTAL STARTING COSTS ARE • "| INT (C(11))|". M

"AND THE COSTS ARE INCREASING/DECREASING"
"AT THE RATE OF "j INT (100 t PC) |

" X. "

Mure

the amounts decrease by four percent

each year. The figure immediately to

the left of your starting amount is four

percent lower than the $400,000 fig-

ure, the next is four percent less and

so on.

So what you see is a range of values,

based on your starting sales figure and

the percent amount you enter to in-

crease and decrease this amount.

If you want to see your sales in-

crease/decrease at a 50 percent rate, or

a three percent rate, the program will

do it for you.

So for sales, you're asked for the

starting sales amount, then the per-

centage of increase/decrease in deci-

mal form (you enter ten percent as . 10,

14 percent as .14, and so on).

Totaling Costs

Cost amounts are handled the same
way. Since there are basically two
things that make up your total cost of

sales—direct costs and overhead ex-

penses—the program asks for each

one individually. It then totals them
for you.

Then, the program will ask what
percent you want to see your costs in-

crease/decrease, as they run up and

down the left side of the printout.

Again, enter this as a decimal. This

percent does not have to be the same
as you use for sales. It can be what-

ever you want, depending on the sim-

ulation ranges you want to see.

The maximum you can enter is 100

percent (expressed as a decimal, this is

1). The program also won't allow you

to enter a negative percentage figure,

as it goes up and down anyway with

your final figures. You can eliminate

these restrictions, if you wish, by de-

leting lines 1030, 1035, 1290 and 1295.

Again, your starting value will be in

the center of the other amounts. The
figures going up from your starting

amount show your total costs decreas-

ing. The amounts going down from

your starting figure show your total

costs increasing (see "flow" diagram

in Fig. 1).

The program also asks you for the

current date; then it's ready to print.

If you make an error as you enter

something, just continue on to the

printing part; you can stop there and
start over.

Your printer should be in slot 1 ;
you

can change this at line 2120 if your

printer resides elsewhere. (See Table 1

for a list of the variables the program
uses. See Fig. 2 for a complete printout

of a simulation; the starting amounts
and percentage increase/decrease fig-
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Listing continued.

2193 PRINT I FOR - 1 TO 79l PRINT "- Mn NEXT l PRINT " M

2196 PRINT "

2197 PRINT "DIRECT COSTS-
2198 PRINT "PLUS OVERHEAD"
2199 PRINT " !"

2200 PRINT " • SALES VOLUME >"

2203 PRINT " V"
2200 PRINT "|

2210 FOR X - 1 TO 7
2220 Z9 - 8(X)i BOSUB 1SOOO
2230 09 - LEN <Z9*>
2240 PRINT TAB< 11 - 09>Z9*|
2230 NEXT
2232 PRINT " "

2260 PRINT " "|i FOR O - 1 TO 70i PRINT "-"|i NEXT
2290 PRINT " "

2300 FOR Y - 1 TO 21
2310 Z9 - C<Y)i GOSUB 1SOOO
2320 Z9* - Z9« • !
2323 09 - LEN <Z9*>
2330 PRINT TAB< lO - Q9)Z9*|
2340 FUR X - 1 TO 7
2300 Z9 - S<X> - C(Y)i BOSUB ISOOO
23*0 Q9 - LEN (Z9«)
2370 PRINT TAB( 11 - Q9)Z94|
2380 NEXT X
2363 PRINT
2390 NEXT Y
2400 PRINT " "|i FOR - 1 TO 70i PRINT "-"ii NEXT
2900 PRINT " "

3000 0* - CHR* (4>

3010 PRINT D*|"PR«O m

3013 HONE
3020 PRINT "END OF PROGRAM": END
11000 INVERSE I PRINT H »»> BREAKEVEN <<<<< M

11010 NORMAL
11020 RETURN
13000 Z9 - INT <Z9)
18010 Z9« - STR* <Z9)
19020 RETURN

8(4) starting sales volume

SO) - S(3) decreasing sales volume

S(5) - 3(7) increasing sales volume

direct costs

overhead expenses

C(ll) total cost of sales

C(l) - C(10) decreasing total costs

PS

PC

Q9

AS

C(12) - C(21) increasing total costs

percent of increase/decrease for sales

percent of increase/decrease for costs

counter for sales volume figures

counter for total cost figures

Input entry to continue the program

• the date of the printout

the amount as an integer

the length of the printed amounts, so

the chart Mill all line up properly

used in GET statements to read through the

instructions

Table 1. List of variables used in Break-even program.

ures are shown for both sales and
costs.)

We don't use commas in our print-

out, by the way, so we can print more
amounts on the hard copy. And we
don't try to put the same information

on your screen; there are simply too

many numbers to allow much com-
prehension.

The sales are in array S. This single-

dimension array has only seven ele-

ments, so it's not dimensioned.

Costs are in array C, which is also a

single-dimension array. However, it

contains 21 items—your starting costs

plus ten amounts higher and ten

amounts lower. So, it is dimensioned
in line 100.

Line Specs

Lines 110-190 ask if you wish to

see the instructions for the program,

and let you skip them if you wish.

Lines 200-700 are the actual instruc-

tions; they summarize what we've
covered here.

Lines 1000-1295 are the entry lines

for the program, where you enter

your amounts and percentages. The
program also sees that the Sales and
the total of Cost plus Overhead are

positive figures. Since the amounts
will both increase and decrease ac-

cording to the percentages you select,

you need to start with positive

amounts.
Lines 1300-1660 do all the math to

get your sales and cost totals and put

them in their proper array niches. Lines

1700-1760 change your values to in-

tegers, so the math will be correct.

Lines 2000-3020 do the printing of

the chart for you, and let you exit so

you can start over if you've made an
error in entering. Lines 11000-11020

make up a subroutine that prints the

break-even line across the screen.

Lines 15000-15020 convert the

amounts to strings (Z9$) so we can mea-
sure their lengths when we print them.

Out of the Red

Use this program to help determine

your break-even point. Learn that if

your sales drop X percent, your net

profit will drop by Y amount. On \he

sample chart (Fig. 2), a five percent

drop in sales causes a 100 percent de-

crease in profits.

You can use this program to deter-

mine exactly what figure you need to

hold your total costs down to if your
sales drop X percent.

Do you keep track of your sales and
costs on a monthly basis? Then run a

few simulations using various percen-
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tages, grouped around your current

monthly figures.

You'll soon see the relationships

that exist between them. And, of

course, you'll know your exact break-

even points. You'll see how an X per-

cent change in costs, coupled with a Y
percent change in sales, will affect

your bottom line.

You should do the same for your

quarterly and yearly data. Run range

printouts for any scenarios you can

imagine. You'll have the exact bot-

tom-dollar amounts on your printouts.

Situation Simulator

In effect, you can make this printout

show whatever you want it to; you
can use it to simulate any business

situation you can imagine. And best of

all, since its figures go both up and
down, you can really learn from the

information.

Considering the present economy,

it's more important than ever to know
what our bottom line will be if busi-

ness isn't quite as good as we expect,

and what it will be if costs increase

faster than we anticipate.

This program will let you simulate

almost any comparison focusing on
sales vs cost totals.

THIS REPORT WAS PRINTED ON 6/3/83.

TO READ THIS CHART, FIND THE SALES FIGURE YOU WANT ON THE
TOP LINE,, AND THEN LOOK DOWN THE LEFT SIDE, THE COST LINE, UNTIL YOU
FIND THE COST YOU WANT . THE FIGURE WHERE THE LINES
INTERSECT IS YOUR PROFIT OR LOSS BASED ON YOUR SALES AND COSTS. 1

THE INITIAL SALES VOLUME IS • lOOOOO.
THE RATE OF INCREASE/DECREASE IS lO X.

THE TOTAL STARTING COSTS ARE * 9SOOO.
AND THE COSTS ARE INCREASING/DECREASING
AT THE RATE OF 3 X.

DIRECT COSTS
PLUS OVERHEAD

i

i

V

36880

SALES VOLUME >

72900 •1000 90000 10OOO0 HOOOO 121000 133100

14000 24120 33120 43120 33120 64120 76220
39873 13027 21127 30127 40127 50127 61127 73227
63024 9876 17976 26976 36976 46976 37976 70076
66342 6338 14638 23638 33638 43638 54658 66738
69833 3067 11167 20167 30167 40167 51167 63267
73509 -609 7491 16491 26491 36491 47491 39591
77378 -4478 3622 12622 22622 32622 43622 35722
81430 -B330 -430 83SO 183SO 28SSO 39350 51650
83737 -12837 -4737 4263 14263 24263 33263 47363
90230 -17350 -9230 -230 9730 19750 30730 428SO
93OO0 -2210O -14000 -3000 SOOO ISOOO 26000 38100
99749 ! -26849 -18749 -9749 251 10251 21251 33351
104737 -31837 -23737 -14737 -4737 5263 16263 28363
109974 ! -37074 -28974 -19974 -9974 26 11026 23126
113473 -42373 -34473 -23473 -15473 -3473 3527 17627
121246 ! -48346 -40246 -31246 -21246 -11246 -246 11834
127309 ' -54409 -46309 -37309 -27309 -17309 -6309 5791
133674 ! -60774 -32674 -43674 -33674 -23674 -12674 -574
140338 -67438 -39338 -30358 -40358 -30338 -19338 -7258
147376 ! -74476 -66376 -57376 -47376 -37376 -26376 -14276
154744 ! -81844 -73744 -64744 -34744 -44744 -33744 -21644

Fig. 2. Printout of simulation of a break-even chart.

Hello thayuh. This is Eben Flow, proprietor

of the Fish or Cut Bait Company, buyer and
seller of lobstah bait for 49 years. My hobbies

are collecting linoleum samples, squashing flies

and playing pac-person on my home computer.

But here on Martinicus Rock, off the coast of

Maine, the power can be a tad erratic. So, to

cure the brownout and blackout problems,

and to keep them spikes and surges off my
picture tube, I got me a MAYDAY
Uninterruptible Power Supply from SUN
RESEARCH. Them fellas fixed me up real good
and real light on my pocketbook, too. Got me
a MAYDAY for my mini-calcaputer with a

voltage regulator and everything for only 325

clams. They even included the battery in a nice

waterproof box. Handy out here, you know.
Now, if MAYDAY would only keep them sea

dogs out of my barrel. . .

MAYDAY - Protection even you can afford!

SUN RESEARCH, INC.
Box 210
New Durham, NH 03855
603/859-7110
TWX 5102974444
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Printer Survival Kit
Shhh—the Infoscribe 1000 is printing. It's a heavy-duty,

quality printer wifJi the emphasis on quiet!

By Jim Hansen

The Infoscribe 1000 printer. This 200 character per second printer offers bidirectional, logic-seeking printing

at 10, 12 and 16.5 characters per inch.

iNKxam " DDDDD

The printer case is of heavy construction, with plenty of sound-deadening foam rubber on top and bottom.

The round dots at the top comers are magnets which mate with those on the bottom section of the case, used

to hold the cover shut.
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In this month's printer survival kit,

we'll look at the Infoscribe 1000 dot

matrix printer. This heavy-duty, 200
character per second printer, equipped
with a sound-deadening case, is in-

tended for continuous service.

Outside the Infoscribe

Externally, the Infoscribe 1000 is

one of the more colorful printers on
the market. The cream-colored injec-

tion-molded plastic case has a large,

stylish red stripe across the front and
down each side. The printer control

panel is mounted on a partially re-

cessed lip extending from the bottom
section of the case.

The printer window is a 21x9 3A-

inch flat plate of plexiglass bonded to

the top of the printer case. Visibility

into the printing area is good.

The main ac line fuse, a classic tog-

gle switch for power and a receptacle

for the detachable line cord are lo-

cated on the right side of the back
panel. The other side of the back panel

has a conventional Centronics-type

interface connector and a dip switch
used to set the baud rate and to stop

bit selection for the serial interfaces.

The printer has two paper-feed

paths—one underneath the unit (to be
fed through a hole in the top of the

printer stand) and one through a slot

under the front lip of the case, for

front-loaded paper. There is no provi-

sion for paper-feed from the rear of

the printer. Paper is ejected through a

slot near the top of the rear panel.

The paper path can handle form
widths of 1.5 to 16 inches. Although I

did not test this unit on multipart

forms, the manual states that it will

Address correspondence to Jim Hansen, PO Box

234, New Boston, NH 03070.



print an original plus five copies. The
forms-thickness adjustment knob is

located on the left side of the printer

mechanism, inside the case.

The Infoscribe 1000, manufactured
by Infoscribe, Inc., 2720 S. Croddy
Way, Santa Ana, CA 92704, offers a

number of features that make it a

versatile printer for line-printing ap-

plications on larger computer installa-

tions. These include character pitches

of 10, 12 and 16.5 characters per inch

as well as double-width printing at

lalf these densities), 80 or 132 col-

umns per line, preprogrammed forms

lengths of 11 and 12 inches, a pro-

grammable perforation skip, selec-

table auto-line-feed, printing at either

six or eight lines per inch vertical spac-

ing, two internally stored character

fonts, downloadable fonts (those not

stored in the printer, but sent from the

host computer), a programmable VFU
tape (this amounts to vertical tabs),

super/subscript capability, and (with

operator intervention and program-

ming) underscore.

Infoscribe also offers bit-mapped

graphics at 72 dots per inch, both ver-

tically and horizontally. Although not

tested, the implementation is conven-

tional. Since both the horizontal and
vertical resolutions are the same, no
printer-induced distortion of graphics

images will take place.

This printer can be ordered with

several memory options to provide

more print buffer (460 characters is

standard, but up to 3K of additional

memory may be installed). If down-
loaded fonts are used, some memory
otherwise assigned to the print buffer

is used to hold the fonts.

Three interfaces are standard with

the Infoscribe. The standard Centron-

ics-type parallel interface is most often

used for local hookup. RS-232C serial

and 20 mA current loop serial inter-

faces are also available. Both data ter-

minal ready and X-On/X-Off signaling

(to indicate when the printer is ready

for more data) can be used with the

RS-232C interface.

Inside

The internal mechanics layout of

the Infoscribe is similar to others

built under the same license. (The

Datasouth DS180 printer, reviewed in

the March 1983 Microcomputing, is

built under the same license as this

one.) The sideplates and most of the

rest of the mechanism are made of

aluminum.
Paper motion is controlled by a step-

per motor driving the tractors through

The Infoscribe 1000

is a versatile printer

for line-printing applications

on larger computer installations.

a pulley-timing belt combination.

Head motion is controlled with a dc

servo motor driving a timing belt,

which in turn drives a cable stretched

across the printing bay. The cable is

tensioned by repositioning a casting

mounted to the printer frame. The rib-

bon is driven by a small dc motor
mounted on the head carriage.

The electronics for the printer are

contained in a well-shrouded enclos-

ure in the back of the print area. The
controller is Z-80-based, and was de-

signed to use either 24- or 28-pin read-

only memories, allowing for enor-

mous expansion possibilities. Eight

2114 static random access memories
provide 4K of memory. A CTC (a Z-80

The printing bay of the Infoscribe 1000 is completely open. Any form up to 16 inches wide can be accommo-

dated by the adjustable tractors. Printed text can be easily read as soon as it is on the paper. The cartridge-

loaded ribbon and head is at left. Changing the ribbon is a one-handedjob; it's easily snapped into place on

top ofthe carriage. The ribbon motor, under the carriage, is a small dc motor. The head-to-platen adjustment

is easily accomplished by turning a knob on the left sideplate.

The head cable tension, and thereby print quality, is maintained by sliding this casting left or right along the

printer base. The timing belt shown around the large pulley passes through the right sideplate to a dc servo

motor.
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Circle 163 on Reader Service card.

Analog and Power
Control I/O in a
Single Board Computer

m • « 0'm

6801 6TSS70iTmTmh2K ROM or

EROM, 128 RAM, timer. 8 12-bit

analog inputs, 8-bit analog
output, 8 AC or DC inputs or

outputs, serial I/O, digital I/O,

watchdog timer, power supply.

wixiii:
Wintek Corp.
1801 South Street

Lafayette, IN 47904
317-742-6426

f\ I \j O channels \Jl r\ O channels

APPLY YOUR MICRO TO ANALOG
SIGNAL PROCESSING A CONTROL

Connects to u processor buss of most Z80 & 6502
computers including Timex, TRS-80, Apple, CBM 64
Our pin rearrangement feature eases interfacing.

FAST: 200.000 samples per sec with Z80A
EASY TO PROGRAM: One PEEK chooses the chan-
nel, starts conversion & gets data Routines provided.

SOFTWARE AVAILABLE: FFT in Z80, 256 points in

one second; storage scope for Timex

LOW COST: Assembled & tested $1 95 Cable $1 5.

Please call or write for free catalog.

(omputer^ ontinuum
301 Sixteenth Avenue
San Francisco, CA 94 1 1 8 (415) 752-6294

this publication
is available in

microform

3

University Microfilms International

300 North Zeeb Road
Dept. PR.
Ann Arbor, Ml 48106
U.S.A.

18 Bedford Row
Dept. PR.
London, WC1R4EJ
England

The right sideplate of the Infoscribe 1000, showing the head carriage motor (which is servo-driven, rather

than the more common stepper motor drive system) and the paper-feed motor and timing belt. The line-feed

motor is of unusual power, not requiring reduction pulleys to increase torque as in many printers.

The controller board and power supply. The printer is operated from a rather small transformer. Power sup-

plies and load circuits are fused internally with the four fuses shown here at the left end of the circuit board.

The controller is Z-80-based, and has provision for 4K ofRAM and sockets for fourROM orEPROM chips.

Two character sets can be resident in the printer at a given time.

family chip) counter-timer is used to

time controller operations.

The power supply, with the excep-

tion of the transformer, is mounted on
the main controller board with sep-

arate fuses for the 5-volt, head, servo

and paper-feed power. All are clearly

marked for easy service. A consider-

able amount of rework was noted on
the controller, including two "piggy-

back" boards, apparently added after

the main board was designed.

The controller and power supply, as

designed in this printer, are located in

a nearly airtight box. No forced air or

convection cooling was used to con-

trol the internal temperature.

This printer responds to a limited

number of commands over the inter-

face. Only lines per inch, character

pitch density, character set selection,

graphics or alphanumerics and super/

subscript vertical paper-positioning

may be set by controls from your
computer. (You also can load fonts

and set the VFU tape from your host

computer.) There are no horizontal

tabs or fancy paper-handling com-
mands available.

The manual is straightforward and
completely covers the printer in tech-

nical terms. It is printed on 8^2 x 11

paper and punched for standard ring

binders. Hand-drawn illustrations are

used throughout the document and
serve their purpose well. I found no
omissions or obvious errors, but

would guess that experienced users
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Powerful Software
For Apple, Osborne, Xerox, Kaypro, North Star, SuperBrain, Heath/Zenith, and others.

Now only $Z9«95 each i

NEVADA

• :

was $199.95 now only
When we introduced Nevada COBOL in 1979, it was loaded with

innovations. Today's Edition 2 is even better!

Extremely Compact. You can compile and execute up to 2500
statements in 32K RAM, 4000 statements in 48K, etc.

It's based upon the ANSI-74 standards with level 2 features such
as compound conditionals and full CALL CANCEL.
You can distribute your object programs royalty FREE!
You get a diskette, 153-page manual with lots of examples and 16

complete COBOL source code programs.

Also available: COBOL Application Packages, Book 1 $9.95

NEVADA

was $149.95 now only
Perfect for industrial training, office training, drill and testing,

virtually all programmed instruction, word puzzle games, and data
entry facilitated by prompts.

John Starkweather, Ph.D., the inventor of the PILOT language,
has added many new features to Nevada PILOT. There are com-
mands to drive optional equipment such as Video Tape Recorders.

There's a built-in full-screen text editor, and much more.
Meets all PILOT-73 standards for full compatibility with older

versions.

You get a diskette, 114-page manual and ten useful sample
programs.

See Review in Microcomputing, January 1983, page 158.

NEVADA NEVADA

was $199.95 now only $29.95.
Based on ANSI-66 standards with some 1977 level features.

D IF . . THEN . . ELSE constructs.

A very nice TRACE style debugging.

150 English language error messages.
You get a diskette, 174 pages of Documentation and five sample

programs. Requires 48K RAM.

was $119.95 now only $29.95.
High quality text editing for micros!

A character-oriented full-screen video display text editor designed
specifically to create COBOL, BASIC and FORTRAN programs.

Completely customizable tab stops, default file type, keyboard
control key layout and CRT by menu selection.

The diskette comes with an easy to read manual.

*•

To make our software available to even more micro users, we've slashed our prices

What's more, we're offering a money back guarantee If for any reason you're not

completely satisfied, just return the package— in good condition with the sealed

diskette unopened—within 30 days and we'll refund your money completely.

This is a limited time offer, so order yours today!

Shipping/handling fees Add $4 00 for first package and $2.00 each additional

package. OVERSEAS Add $15.00 for first package and $5.00 each additional pack-

age. Checks must be in U.S. funds and drawn on a U.S. bank!

Trademarks: CP/M, Digital Research; TRS-80, Tandy Corp.; TeleVideo, TeleVideo

Systems, Inc.; Apple II, Apple Computer Inc.; Osborne 1, Osborne Computer Corp.;

Xerox 820, Xerox Corp.; Kaypro, Non-Linear Sys.; Heath/Zenith, Heath Co.; IBM,

International Business Machine, Corp. © 1983 Ellis Computing.

MAIL TODAY! To: Ellis Computing
3917 Noriega St.

San Francisco, CA 94122
(415)753-0186

ELUS COMPUTING
L

The CP/M-80 Operating Systems and 32K RAM are required.

Indicate diskette format:
8" SSSD (Standard IBM 3740 format)

5V4" G Apple CP/M
North Star DD
TRS-80 Mod I (4200 hex)

a Heath, Hard Sector

Micropolis Mod II

Xerox 820 (Kaypro)

I Osborne
North Star SD

D TRS-80 Mod I/Mapper

Heath, Soft Sector

Superbrain DD DOS 3.X

(512 byte sectors)

TeleVideo

Indicate software packages: COBOL PILOT
G FORTRAN D EDIT

Send my order for packages @ $29.95 each Total

COBOL Applications Package O $9.95 each Total

Check enclosed

MasterCard VISA

In CA add sales tax

Shipping/handling

TOTAL

Exp. Date

Signature
Ship to:

Name

Street

City/St/Zip

Country
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Circle 326 on Reader Service card

Enjoy the

SEXPLOSIOH
Subscribe Today
to The Adult Book and
enjoy the latest guide

to bedroom programs and
games geared to creative

and joyful living and loving

Tlie
Adult

Bourbon Street Press

3225 Danny Pk . New Orleans LA 70002
Telephone (504) 455-5330

Circle 132 on Reader Service card

'68' MICRO
JOURNAL TM

6800-6809-68000

* The only ALL 68XX Computer Magazine

USA
1 YR — $24.50 2 Yr. — $42.50 3 Yr -$64 50
•Foreign Surface Add $12 Yr. to USA Price

Foreign Air Mail Add $35 Yr to USA Price

'Canada & Mexico Add $5 50 Yr to USA Price

OK. PLEASE ENTER MY
SUBSCRIPTION

Bill my M/C D — VISA D
Card #

Expiration Date

For 1 Yr 2 Yrs

Enclosed $

Name

Street

City

State

3 Yrs

Z»P.

68 Micro Journal
5900 Cassandra Smith Rd.

Hixson, TN 37343

PRESERVE
MICROCOMPUTING
WITH
BINDERS
& FILE CASES.
Keep your issues of Microcomputing handy and pro-

tected in handsome and durable library fileboxesor
binders. Both styles are bound in dark blue leather-

ette with the magazine logo stamped in gold.

File boxes: each file box holds 12 issues, with spines

visible for easy reference.

$5.95 each, 3 for $17.00, 6 for $30.00

Binders: each binder holds 12 issues and opens flat

for easy reading.

$7.50 each, 3 for $21.75, 6 for $42.00

(USA postage paid. Foreign orders must include

$2.50 per item.)

Please state years desired (1977 to 1984).

Send check or money order to:

Jesse Jones Box Corp., P.O. Box 5120. Philadelphia,

PA 19141; please allow 6 to 8 weeks for delivery.

Sorry, no C.O.D. or phone orders.

Probably one of the biggest pains in the neck for an engineer is having to add or to modify a controller board

after some purchasing agent went on a rampage and bought 10,000 boards before the need for the change

was found. The Infoscribe 1000 evidently had this problem. Shown here is one oftwo piggy-bach boards add-

ed. Notice the resistor/capacitor combination added across IC VI 7. This sort ofproblem happens to everyone

(even the Japanese) and is no reflection on the manufacturer or design staff. Such changes usually do not

degrade the reliability of the product; they just look bad and embarrass the engineer responsible.

for a tabletop printer of any speed, but

I didn't measure it personally. The
manual claims about 54 dB, compared
to around 72 dB for a Selectric type-

writer. The Infoscribe case's seals and
acoustic foam have paid off, and I

have no reason to doubt the noise-

level figure given in the manual.

I missed not having a rear paper-

feed path. Most tabletop printers (or

most printers in general, for that mat-

ter) allow paper to be fed from the

back of the unit; this one doesn't.

Also, no provision was made for a

tear bar. Users must be careful when
removing copy from the printer, or

paper may be pulled out of the trac-

tors and have to be reloaded.
The interface connector at the back

of the printer is of high quality, but

was not equipped with retainers to

hold the interface cable in place. I had

to reconnect the interface cable sev-

eral times during my evaluation be-

cause it had vibrated loose during

operation.

My biggest concern is what happens
to the internal controller temperature

on a hot day in the computer room.

Being sealed as tightly as it is must
make it hotter than necessary, which
will ultimately cause semiconductor

failure. (Semiconductor lifetime in

terms of thousands of hours is keyed
directly to operating temperature.)

Evidently, Infoscribe was satisfied

that the black structure around the

controller radiated enough heat for

J

-

©
1

1 9
Voltagi

Curren

The ac power switch, primary fuse and power cord

connector. I included this photo in appreciation of

the engineer at Infoscribe who stood his ground

and put in a "real" switch—a toggle right out of the

1940s. I have always hated rocker switches, and at

last I know I'm not alone. I wonder who my friend

at Infoscribe is.

will find this manual easier to read

than newcomers to the field.

Subjective Commentary
The Infoscribe' s large, open print-

ing bay that allows easy access for

changing forms—as well as clear visi-

bility of what is being printed—is an
appealing feature. So is the heavy
case, which was designed to keep
printer noise under control.

I judged the Infoscribe very quiet

84 Microcomputing, July 1983



Line Length

(characters)

20

40

80

7633 chars, of

text*

Time to Complete

20 lines (seconds)

4.5

7.0

11.5

75.0

Throughput (characters

per second)

88.8

106.6

139.1

101.7

*A preliminary version of this review was printed using an Epson QX-10 computer. The line

length was se{ to 75 characters, and the text double-spaced. This is a typical type of printing job

and gives a realistic idea of the actual real-life throughput of the printer.

Table 1. Throughput measurements for the Infoscribe 1000 printer. Except as noted, these tests were run

from an Apple computer using a parallel interface card. The printer was set to ten cpi print density, six

lines per inch.

sufficient cooling to take place.

The printer supplied for evaluation

did not include a UL sticker. Whether
this means that the printer has not

been UL-tested, or that someone in

production left it off is not clear. My
personal inspection satisfied me that

this is a quality printer; I would find it

hard to believe that it doesn't meet or

exceed UL standards.

While its print quality is not out of

the ordinary, the Infoscribe is excel-

lent in terms of overall execution. It's

clearly put together by a manufactur-
ing and engineering team that cares.

NORMAL DENSITY PRINT SAMPLE
!

,, H$7.&'< ) * + ,-./01 23456789: ? :»?«ABCDEFGHIJKLMN0P0RSTUVUXYZi: \D A
_

x abcdefghi jk
lmnopqrstuvmxyz i !

>'v

DOUBLE DENSITY PRINT SAMPLE
! «*%;«. * C >**-•",. — . /01S3456789: ? < = >GHIJKLMNOPQRSTUVUXYZC \ 3 a * abed

th C3 p> cqj -r^ ^j- Hb up \s ill yn y * * 3* *'*'"

oabcd e;: f~

^O hijkl

Fig. 1. Infoscribe 1000 print sample.

Circle 92 on Reader Service card.
Circle 396 on Reader Service card.

68 XX
Products $ALE

JPC is closing out some of its SS-50/30
Product Line . . . and having a Sale on
the rest! Close out when stock is gone,
Sale ends Sept. 30, 1983.

CLOSE OUT
MX-6 SS-50 Extender $15.95

CK-7 Real Time Clock $45.95

DAC-5 Dual Channel A/D $59.95

PA-15 Parallel Interface Sold Out

TS-1 1 Motor Control Sold Out

SALE (*)

TC-3 High Speed Cassette Interface $49.95

AD-16 16 Channel A/D $69.95

CFM/3 Cassette File Manager on Cassette $19.95

CFM/3 Cassette File Manager on EPROM $24.95

BASIC/3 High Speed Cassette Basic $39.95

(*)Specify 6800 or 6809

Terms: Cash, Master Card or Visa

Shipping & Handling $3.50 (US)

$5.50 (Canada) $15.00 (Foreign)

PRODUCTS CO.

Phone (505) 294-4623
12021 Paisano Ct.

Albuquerque, N.M. 87112

BYTEK's SECOND GENERATION
UNIVERSAL (E)PROM

PROGRAMMER—SYSTEM 15
Features:
Bipolar PROMS.
Micros - £8748 & 8749)

I/O - 6 baud rates, 13 formats including

Intellec, Textronix and Motorola.

EPROMs, (2708-27256)

Gang option - programs eight at once
Remote control option.

PROGRAMS
OVER 250

DEVICE TYPES

S*

FUNCTIONS: CRCRAM
DISPLAY DEVICE DATA LOAD DATA
EDIT RAM DATA COMPARE F

DEVICE PROGRAM FILL MEMOI
TYPE SELECTION BLOCK MO\

COMPARE FIELDS
FILL MEMORY FIELD
BLOCK MOVE
DIAGNOSTICS
and more.

COMPUTER SYSTEMS CORP
2283 S. Federal Hwy. Delray Beach, FL 33444 (305)272-2052
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A VIC Printer

For the Do-It*Yourselfer

Dust offyour ASR33 Teletype and put it to work with your VIC-20.

All you need is this simple interface circuit.

By George R. Steber

It
might seem strange that a

peripheral device for a computer
actually can cost more than the com-
puter itself. Yet that's often the case

with the VIC-20, which can be bought
for less than $100.

A printer is a useful peripheral, but

it's not absolutely necessary. It would
be nice to have one for producing list-

ings of Basic programs and other rela-

tively simple data lists. In most other

cases, the video display handles the

input/output situation adequately.

Is there a cheap printer that can

serve limited purposes?

A Low-Cost Printer

For years the workhorse of the

minicomputer industry was the ven-

erable ASR33 Teletype.

The ASR33 teleprinter is a serial de-

vice, with integral keyboard and
printer, that uses the ASCII code. It is

designed to operate at 110 baud and
may be configured for RS-232 voltage

levels or 20 mA current loop.

The best part of the ASR33 is that it

can be found as a surplus item for a

price of around $75 at hamfests or

computerfests. That's enough to

warm the heart of old Scrooge
himself!

The next question, of course, is:
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How does the ASR33 work with the

VIC-20? With a simple interface (it

really is simple) and knowledge of

some of the inner workings of the

VIC, you can find out.

Printer Requirements

The first task is to locate an ASR33
for the job. The ASR33 teleprinter can
be found in various types of configura-

tions; unfortunately, this may cause

some confusion for the neophyte.

The basic requirement for the

ASR33 in this application can be
stated simply. It must be configured

for 20 mA operation.

A large number of ASR33s retired

from service are already set up for the

20 mA operation. In these cases, no

VIC USER PORT

TO
IN9I4 ASR 33

Fig. 1. VIC-to-ASR33 interface circuit.

modification will be necessary. How-
ever, you may encounter one that is

set up for RS-232 or something else.

Your best bet in that case is to have
someone familiar with internal wiring

make the necessary change to 20 mA.
The ASR33 should be set up for 20

mA operation with two wires (which
form the 20 mA loop) brought out of

the machine for interfacing purposes.

Note that when the ends of the two
wires are touched together, the ma-
chine will revert from the space mode
to the mark mode. In other words, it

stops "clunking" and starts 'hum-

ming." This is a good preliminary

check to see if your machine is work-
ing okay. The next step is connection

to the VIC interface.

VIC Interface

The interface circuit from the

VIC-20 to the ASR33 is shown in Fig.

1. Power is tapped directly from the

VIC; little current is needed. Only a

few parts are required for the circuit.

They should be readily available at

your local parts store; total cost should

be a dollar or so. All resistors are

Address correspondence to George R. Steber, 9957

N. River Road, Mequon, WI 53092.



%-watt, ten-percent carbon types. The
transistors and diode are common
general-purpose items.

The interface is connected between
the VIC user port and the ASR33 as

shown. It will be powered up auto-

matically when the VIC is turned on. I

suggest that a 24-pin edge connector

be connected to the user port. Do not

solder directly to the VIC board. (This

is a cheap design, but we have to draw
the line somewhere!)
Mount the circuitry of the interface

on a small PC board and install it in a

convenient place. Use care in laying

out the parts and check your work
closely. If everything looks okay, plug

it into the user port and the ASR33,

and proceed.

When power is applied, the ASR33
should begin humming. If not, reverse

the leads to the ASR33. If you cannot

get the ASR33 to hum, your circuit

probably needs work.

Printer Software

One fact you may not know is that

the VIC has serial I/O routines already

implemented in ROM. It's just a matter

of calling these routines to output data

to the ASR33. The best way to ac-

complish this is to open a channel (via

RS-232 software in ROM).
A simple program to generate a list-

ing of a Basic program stored in your

VIC is shown in Fig. 2. This program
may be entered any time, provided

one caution is observed. The RS-232

software in ROM sets up buffers in

the top 512 bytes of RAM. If you have

a Basic program in RAM, it may not

work properly if it uses this part

of RAM.
There are ways around this prob-

lem. One solution is to reserve 512

bytes of RAM, hidden from your Basic

To open the channel and list program on ASR33, type:

OPEN 128,2,3,CHR$(163) + CHR$(160):CMD128:LIST

To close the channel and return to video screen:

PRINT#128:CLOSE128

Fig. 2. VIC Basic commands to print on ASR33.

program, for the RS-232 buffers. (The

avid computer buff will, of course,

find other solutions.) I saved 512 bytes

of RAM by following the instructions

at the start of the Basic program—
POKE 52, 28 : POKE 56, 28.

When you've finished your listing

or other printing task, be sure to print

and close the channel. The necessary

instructions to do this are shown in

Fig. 2. This will divert all output back
to the video screen.

Voila!

So there you have it—an inexpen-

sive VIC-20 printer. I've had mine in

operation for several months, and I've

found it to be helpful in listing and
debugging Basic programs.

An additional benefit is that the

ASR33 prints a full 80 characters per

line and makes beautiful listings. (It

should be noted that only uppercase

letters are printed, and special sym-
bols do not print because they lack

valid ASCII codes.)

The ASR33 is not the most elegant

printer available, but it's inexpensive

and fairly reliable. Used sparingly, it

should last quite a while in this

application.

Circle 189 on Reader Service card.

100% Radio Shack Equipment

Order Toll Free 1-800S74-1551
FLA Residents 904-438-6507 collect

EPSON, OKIDATA, CITOH, TABCO Printer Switches

l/M:1
704 W Michigan Ave; P.O. Box 8098

Pensacola, FLA 32505
'TRS-80 is a trademark of Tandy Corporation
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Dolt-Yourself Recorder
For the VIC-20

Build this simple cassette interface circuit that lets you use an
ordinary recorder with the VIC—and save yourself $ 70.

By Jim Brousseau

I
bought my VIC-20 computer,
frankly, because it was inexpen-

sive. Consequently, I thought $70 was
a bit too much to pay for a cassette re-

corder to store programs on. So to

operate the recorder I already own
with the VIC-20, 1 designed the circuit

shown in Fig. 1.

To write a program onto cassette, the

VIC-20 outputs a digital signal to pin

E-5 of the cassette port. The circuit

5V

ilOKJf (I wv 1|

LED
0047

shown converts the digital signal to an
analog-signal-level suitable for the mi-

crophone input of a cassette recorder.

The CD4049 inverter and the LED
provide a visual indication that the

VIC-20 is outputting data to the

cassette.

To read programs from cassette, the

VIC-20 requires an active low-digital

pulse on pin D-4 of the cassette port.

The earphone output of the cassette re-

1/4

LM3900

> IK
• vw-

100 r
TAPE OUT

47

:;ioo

47

CASSETTE
REMOTE SW

r
TAPE IN

(^£)led ZlN

||
1

914

Fig. 1. VIC-20 cassette interface. Note: CD4049 pin 1 is 5 V, and pin 8 is ground.
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corder is converted back into a digital

signal by the LM3900. Because the

VIC-20 requires an active low pulse,

inverter CD4049 is required.

The 5-volt relay and the 18-ohm re-

sistor control the remote switch of the

cassette recorder. When Load or Save
is commanded, the VIC-20 turns on
the 6.7 V cassette motor drive on pin

C-3 of the cassette port. When this

happens, the relay switches on, start-

ing the cassette recorder.

Since I don't have an extra playback
switch on my recorder, I chose to dis-

able the cassette switch option by ty-

ing pin F-6 of the cassette port to

ground. If you use this option with
your VIC-20, you can tie pin F-6 to a

switch.

This circuit is relatively immune to

volume-level setting. The LED tied to

the tape input to the circuit can be
used to give an indication of input

level.

I've used this circuit on several

other computers and have found it

to be effective. And it could save
you $70.

Address correspondence to Jim Brousseau, 6900

Firebird Dr., Orlando, FL 32810.



Suggested

List Price

New Math from Orange+ Computer Systems

Z80A CPU + 6502 CPU Orange+Two
We give you two computers for the price of one, because we've put them both in the same machine. The 'Orange+Two" is the

latest "state of the art" personal business/home computer with two micrprocessors, each operating independently. Consider:

CP/M 3.0, Digital Research's new enhanced CP/M version, AND 6502. That means the "Orange+Two" will run over 20,000

currently available programs, including some of the most popular business and game software on the market today. And, it uses

the new easy-to-leam, easy-to-program language: FORTH-79.

+

+

essmg unt

Ify expand
odi

— Z80A plus 6502
+ 64K RAM Bank Swit<

Built-in disk drive contn

Programmable ASCII key!

auto repeat

Built-in control-reset function

Audio volume control switch

High resolution video display with graphics

Cassette interface for tape backup unit

Game input and output connector for joystick

The "Orange+Two" is the pacesetter of the future. Why buy
1 970s technology at 1 983 prices, when you can purchase two
computers for the cost of one. Ask your favorite dealer for the

"Orange+Two".

FEATURES:
perati

+

+

+

RTH-79, BASIC, CP/M 3.0

fgh-impact case with removable lid, allowing

Clfess to interior

Metal base plate with motherboard connectors for fast

board removal and replacement (no screws)

1 1 0/220 switch selectable power supply. Operating range
47-65 Hz
Programmable EPROMS (2764). Allows user to do custom
ROM programming

The "Orange+Two" carries a full 90 day warranty. Nine-month
extended warranty is available for an additional $99.00.

Prices & Specifications are subject to change without notice.

Limited quantities are subject to availability.

If "Orange+Two" is not available locally, you can order factory direct To order factory direct, call

g ^^ *g ^ * #%#%#% K *% * £% or senc* kan^ check or money order for $1 095*

I ^2 JL jS I jj j"J^ M \j to Collins International Trading Corporation,

Allow 30 days for delivery from receipt of order. 23801 Calabasas Road, Suite 2050, Calabasas,

""California residents add 6 l/z% sales tax. California 91 302

DEALER INQUIRIES INVITED. Circle 159 on Reader Service card.
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The Intelligent Toaster
We continue ourjourney into the

wor/d of single-chip intelligence by

exploring the programming and use of the

Intel 8748 en route to mastering

computer-controlled devices.

By Mark J. Robillard

You will find, in the pursuit of

intelligent control, that the "com-
puter-on-a-chip" will provide a cost-

effective way of implementing a de-

sign. It offers an experimenter the

flexibility of designing a complex
control system that uses a small num-
ber of parts and isn't so tedious to

construct.

In the March and May issues of Mi-
crocomputing, we began our venture

into the world of single-chip intelli-

gence with an in-depth study of the in-

ner workings of one of these products:

the Intel 8748. We covered the basic

pin functions and dabbled a bit with
instructions that had to do with acces-

sing external memory. With this

under our belt, let's move on.

Accumulator Instructions

Remember I said that all data moves
go through the accumulator? Well,

let's see just what operation can be
done with this register. The following

is a list of accumulator instructions:

INC A CPL A
DEC A SWAP A
CLR A DA A

These are the accumulator instruc-

tions that utilize only the accumulator.

(Register and logical operations in-

volving the accumulator will be cov-

ered separately.)

Basically, the list includes some of

the more simple instructions in the

8748 repertoire. INC A will add + 1 to

the value already there. If the pre-

vious value was FF (all Is), an INC
will reset the accumulator to zero.

Upon doing this, however, the carry

flag (not yet described) will assume a

value of 1.

DEC will do the opposite. Every
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time it is involved, the value in the ac-

cumulator will decrease by one. CLR
will reset the accumulator to all zeros.

CPL will complement each bit.

If the value FF was stored into A
before CPL was exercised, the value

00 would result. This instruction

comes in handy if you have to invert

data that is coming from a port, or if

you have to output data to a port that

is connected through open collector

drivers. The CPL instruction would as-

sure the correct signal polarity output.

SWAP is an interesting instruction.

Have you ever started working with
the lower four bits of a register, and
then wanted to move them up to the

high-order four bits? This type of op-

eration is done frequently when
building an address from hex keypad
entry.

The SWAP instruction will perform
an actual transfer of high-order nibble

(D7, D6, D5, D4) for low order. The
result you'll see in the accumulator
looks like this:

Before

After

D7 D6 D5 D4
10 11
D3 D2 Dl DO1110
D7 D6 D5 D41110
D3 D2 Dl DO
10 11

Adjusting the BCD Value

Working with four-bit values brings

to mind a lot of BCD applications.

Doing arithmetic in BCD can be
cumbersome without some help from
the microprocessor. The DA instruc-

tion provides this help with its ability

to readjust the BCD value in the

accumulator after performing addi-

tion between two BCD numbers.
The instruction (DA) will adjust the

result of the addition (now left in the

accumulator) into two BCD digits.

This is done in the following sequence:

1. Check bits through 3 for a value

greater than 9. If the value is not that

high, go to step 2. If the contents is

greater than 9 or if the auxiliary carry

bit (to be covered later) is 1, then incre-

ment the accumulator by 6.

2. Check bits 4 through 7 for a value

greater than nine. If the value is not

that high, then proceed to the next

instruction. If the value is greater than

9 or if the carry bit is a 1, then the

values in the four upper bits are in-

cremented by 6. If an overflow occurs,

the carry bit is set.

Aren't you glad you don't have to do

Address correspondence to Mark J. Robillard, c/o

MJR Digital, Inc., PO Box 630, Townsend, MA
01469.



all that in separate programming state-

ments? The DA single-byte instruction

does it all. In fact, all the accumulator

instructions we just covered are one-

byte-only types.

Program Status Word
During our discussions, the carry bit

and auxiliary carry flag have come up.
I guess it's time to cover the pro-

cessor's way of checking status when
doing arithmetic or logical operations.

The Program Status Word (PSW)
should be a relatively familiar entity

to those of you with backgrounds in

other microprocessors. It is here that

the Carry Flag and Auxiliary Carry
reside.

Let's look at the structure of the

PSW location in the 8748. (Fig. 1

describes the PSW.)
As you can see in Fig. 1, the first

three bits act as a sort of pointer to the

stack memory area. I mentioned that

there are eight levels of subroutine

nestings that may be handled by the

stack; these locations reside just above
the first register back in Data Mem-
ory. These three bits indicate which
two-byte location is next in line for

storing a return address.

To see exactly how this is per-

formed, let's digress a moment into

the two areas that use the stack: Call

instructions and Interrupts.

Interruption of

Instruction Sequence

Commonly used routines or groups
of instructions may be written once
and used many times through the use
of the Call instruction. In larger micro-

processors this would equate to a

Jump to subroutine.

There are eight versions of the Call

instruction:

Call (page 0) Call (page 4)

Call (page 1) Call (page 5)

Call (page 2) Call (page 6)

Call (page 3) Call (page 7)

Each Call instruction has a unique
hex op-code, which allows you to

jump to a subroutine located anywhere
in program memory as long as you
specify the page where the routine

begins.

Remember that the 8748 works
with 256-byte chunks of memory at a

time. The first 1024 locations (pages

0-3) are located on-chip. The other

thousand may be accessed as external

program memory.

If you select memory bank 1 (SEL
MB1 instruction) you get another 2K
of external program space. It should
be cautioned, however, that the Call

instruction and any other page-ori-

ented instruction will function in that

relative page regardless of which bank
is selected. Page of bank 1 includes

locations 2048-2303 of external pro-

gram memory.

The Call instruction consists of two
bytes. The first, of course, is the op-
code. One of the eight page-related

PROGRAM STATUS WORD
(PSW)

7 6 5 D4 °3 2 D| D

1

STACK POINTER
BITS 0-3

CARRY AUXILIARY GENERAL REGISTER NOT
BIT CARRY PURPOSE BANK USED

BIT FLAG
BIT FO

SWITCH
'0' = BANK
1= BANK 1

Fig. 1. Bit assignments of the Program Status Word.

WHATREALLY IS
INSIDE YOUR
COMPUTER?

INSIDE vorjp
COMPUTER

Find out in INSIDE YOUR COMPUTER from Wayne
Green Books. I.R. Sinclair takes the cover offyour comput-
er and shows you what's inside and what it does. Novices
will find information on:

•Microprocessors •Input/output
•Interpreters • Machine language
• Registers • Logic operations

A look at programming ties it all together—how hardware
and software make a microcomputer work. The informa-

tion applies to any microcomputer system. A glossary of

computer terms and an appendix on binary, decimal, and
hexadecimal conversion make the book all the more
valuable.

$12.97. softcover. 109 pp.. 5'/2 x 8V2. ISBN #0-88006-058-

1

Call TOLL FREE 1 800-258-5473 tor credit card orders. Or mail your
order with payment or complete credit card information. Include $ 1 .50

for shipping and handling. Photocopy oi coupon is acceptable for ordering.

Send to:

Wayne Green Inc.

Attn: Book Sales

Peterborough. NH 03458
Dealer Inquiries Invited

5*3***

-.*^2*
m' ••>

'JL^NCLAlR

Yes, I want to know what's inside my
computer!
Send me copies of INSIDE YOUR COMPUTER. (BK7390) En-

closed is $12.97 per copy plus $1.50 shipping and handling.

MASTERCARD bank * DVISA GAMEX
Card * _Expw< s

Signature.

Name

Address

City State and Zip

Send To: WAYNE GREEN BOOKS Attn. Book Sales

UPS Delivery if complete street address is given.

Peterborough. NH. 03458

337B7Y
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codes is used here.

The second byte is the location of

the subroutine (address) within that

page. When the processor encounters
a Call, the first thing it does is store the

present value of the program counter
and the upper four bits (carry, aux
carry, FO and bank) on to the stack.

Because it is possible to address up
to 4K (internal and external banks
and 1) of program memory, there is a

need for 12 address bits. (The actual

placement of this information on the

stack is outlined in Fig. 2.)

After the stack is loaded, the low-

order eight bits of the program count-

er are reloaded from the second byte

of the Call instruction. The upper bits

(A8, A9, A 10) are adjusted according

to the bank of the Call, and execution

is resumed at that new location. Nor-
mal instruction processing continues

until a return from subroutine (RET)

instruction is encountered.

Either of the two return instruc-

tions, RET and RETR, will enable you
to retreat to the original calling point,

but they don't return you exactly the

same way. The RET instruction will

decrement the stack pointer (PSW bits

0-3) to point to where you stored the

directions for home.

DATA
MEMORY .

REGISTER •

r- UPHtR 4 B

(7
II b

12

II

10
i

9 C AC FO BS PC
||

p C| pc 9 pc 8

8 PC 7 p c 6 p c 5 PC 4 PC 3 pc 2 PC, PC

STACK
) POINTER
001

STACK
POINTER
000

V 12 BITS OF
PROGRAM COUNTER

Fig. 2. Details of internal stack operation.

The program counter will then don
its previous set of clothes (a-dress?)

and resume processing at home. (No-

tice it left behind the upper four bits of

the PSW.) The RET instruction may
be used in cases where the status of

the PSW bits either are not used or are

unimportant to that particular point in

the program.
The next Call instruction will clob-

ber those bits that are left, so be sure

you don't need to know what their

state was when you left.

For those of you who tend to be ex-

tra cautious, there is a return that will

restore the PSW to its initial state. The
RETR instruction resumes processing

at home and restores the PSW. Be a lit-

tle brave and use RET occasionally;

the Surgeon General has not deter-

mined it to be unhealthy! (On that

note, why don't you take a break
here? Get up, walk around . . . this

stuff can be pretty dry. I know; I've

fallen asleep three times already!)

Well, so far we've seen how the

accumulator may be accessed direct-

ly. We've investigated the stack and
the use of subroutines.

There is another case where 8748
program execution may be inter-

rupted. The INT input pin will cause

an immediate interrupt. This is a hard-

ware function that is involved when-
ever a low level is detected on the INT
pin. When it occurs, both the program
counter and the upper four PSW bits

are saved on the stack.

Hardware inside the processor then
loads the address value 003 into the

program counter and execution is

picked up there. Normally, you would
put a jump instruction (JMP) in loca-

tion 003, which would catapult you in-

to a general-purpose interrupt routine.

(We'll cover jumps a little later on.)

After executing the interrupt service

routine, you can reenter your program
right where you left off by performing
the RETR instruction. So keep in mind

Circle 107 on Reader Service card.

Circle 345 on Reader Service card.

COST MONEY

If you give estimates in order

to secure business for your

company, you know they take

time and cost you MONEY

!

QPOUT & ASSOCIATES

EXBIDITE
COST ESTIMATES

CONTRACT BIDDING

TO CUT THE COST OF ESTIMATING AND
PROMOTE YOUR BUSINESS, YOU NEED EXBIDITE

Compiling cost estimates or contract bids becomes easy with EXBIDITE. The
EXBIDITE SOFTWARE PACKAGE enables salesmen to quickly and efficiently create
itemized estimates based upon inventory items and services requested by a customer

The estimate lists items or services, quantities, price, totals, as well as information

identifying the company, customer, annotations, terms and type of project.

Once created, the estimate can be printed for the customer and stored on disk for

easy reference or updating later, alleviating the need for long recalculations should the

details of the client's request change

EXBIDITE is ideal for businesses like the retail lumber industry which routinely create
bids from long lists of materials requested by customers Prices can be easily updated,
and the margin of profit for each estimate can be adjusted according to individual items or
across the entire estimate EXBIDITE can handle an unlimited number of inventory items
Included is a program which creates inventory tables, simplifying the initial creation of an
inventory data base

EXBIDITE is a basic software package available for the TRS 80 MODEL I and III One
disk drive, a printer, and 48k of memory are required Documentation is clearly written
and includes an easy to follow tutorial enabling the user to quickly learn the programs

AND THE IBM PC!

PRICE $39 95
EXBIDITE is available from
QROUT & ASSOCIATES
26324 Edgewater Blvd N W
Poulsbo, Washington 98370
415 - 472-7183

Professional Appearance
Minimize Errors

Save Time
Pinpoint Profits

Maximize Business

COMMUNICATIONS
SOFTWARE

WHY BUY 3 PROGRAMS?
LYNC HAS ALL 3 IN ONE!

1) FILE TRANSFER 2) REMOTE OPERATION
3) COMMUNICATE WITH TIME-SHARE

Easy set up on most systems.

Menu driven install program.

Command Mode of operation

Help Screen for Lync & Term

Z80 based CP/M $155
PC DOS $155 TRSDOS $75

We re Not the Biggest, Just the Best.

International Software Alliance (805i 966-3077

1835 Mission Ridge Santa Rarbara, CA 93103
* UEAIEB AND OEM INOJ HUES INVITED

'

FORMATS: 8 Standard; IBM P( DO&TRMO Mod II vvithCP M; Vr< tort.raphic ;

Cramemco; North Stan Osborne; Xerox 820 18" or 5"i; SuperHrain; NLS KavPro;
TtoteVtdeo; THS-80 Model I or III; Zenith Heathkit; VldOT 9000; Sanyo; Altos;

Fujitsu; Otrona.

I(P M is a trademark nf DIGITAL RESEARCH. I Y\( is a trademark of MIDNIGHT SOKTWAHK.
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when you're programming to carve
out some space around location 003.

In fact, take a look right now at Fig.

3; it shows the layout of the program
memory. Indicated in the figure are
the reset and interrupt locations. The
timer interrupt shown there will be
covered later.

There may be times when you might
not want to be interrupted. In fact, it's

a good idea to avoid interruption

while you're processing an interrupt

request. The 8748 provides the ability

to disable or enable the operation of

the INT line through the use of two
instructions: EN I and DIS I.

PSW (Continued)

Getting back to where we left off,

let's investigate the remainder of the

program status word. Bit 4 (D3) is not

used, and when it is read, a logic 1 will

appear in this place.

The next bit location to the left indi-

cates which register bank is being uti-

lized. When you do either a SEL RBO
or a SEL RBI instruction, it is this bit

that is affected.

D5 is a general-purpose readable
and writable Hag; it's called F0. In

fact, elsewhere within the microcom-
puter is another flag bit called Fl.

These flag bits can be used whenever
you need someplace to mark the fact

that something has occurred.

If your program determines, for in-

stance, that you are in a certain mode
(like "transmit" in a radio control-

ler), this bit may be used to mark and
store that fact. Any time you need to

know what mode you're in, just read

the flag bit.

A number of instructions will ma-
nipulate or utilize both flags:

CLR F0 JFO

CLR Fl JFl

CPL F0

CPL Fl

The first set (CLR) does just what it

implies. The contents of flags and 1

will be zero after each are executed.

The next set assumes that the contents

will be the exact opposite of what they
were previous to the instruction (CPL).

The column on the right is our first

encounter with conditional branch-
ing. JFO means that if the contents of

F0 is 1, then a jump to a certain ad-

dress will occur. The value of the
place to go is contained in the follow-
ing byte. You may traverse 256 places,

which is one page. As you can see,

both flags may be set, cleared and
tested. What more could you want?

Bit 6 of the PSW and bit 7 are carry
flags. The first one (AC), the auxiliary

carry, is active following the DA (dec-

imal adjust) instruction we talked
about earlier. When an overflow oc-

curs between BCD digits, this flag

goes positive.

The other carry bit is used to in-

dicate that the accumulator has over-

flowed (going from FF to 00) during
the previous instruction. This is help-

ful when doing addition; it indicates

when a carry-over operation must be

4095

x

o
oo

2048
2047

SEL MBI

SEL MB0

i
oo

o
00
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1024

1023
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•
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2

1

n
7 6 9 4 3 2 1

LOCATION 7 -TIMER
INTERRUPT VECTORS
PROGRAM HERE

LOCATION 3 -EXTERNAL
INTERRUPT VECTORS
PROGRAM HERE

RESET VECTORS
PROGRAM HERE

Fig. 3. Map of internal program memory

Circle 166 on Reader Service card.

IBM® Personal Computer Products

DaVOng 5 MB Hard Disk System - $1495.00 12 MB - $1995.00

IBM PC-2 Drive System $ CALL
3 DUAL DRIVE SUBSYSTEM $725.00

Quadram - Quadboard with Parallel

Port, Serial Port, Clock/Calendar, Expandable to 256

K

64Kon brd. $340.00

192 K on brd. -$439.00

128K on brd.- $395.00

256 K on brd. - $499.00

128K on brd.

Quadram Memory Expansion

192K Maximum

64 K on brd. - $230.00

1 92 K on brd. -$350.00

AST & FtltSTCT MEMORY EXPANSION PRODUCTS

Amdek Monitors

Mod 300 Phosphor - $150.00 Composite Color III

IBM RGB Compatible Color II - $599.00 Color I

IBM/TRS 80 Disk Drives/Cabinets

TM 100 Single 40 Track Drive - $189.00

TM 100-2 Double 40 Track Drive - $280.00

TEAC 5'A" SLIM SINGLE & D0U8LE DRIVE SUBSYSTEMS

$290.00

$ CALL

$345.00

$300.00

$ CALL

Apple II® Computer Products
SYSC0M APPLE COMPATIBLE SYSTEM $725.00

Apple Compatible Controller Card $ 79.95

Apple Compatible Disk Drive w/Cabinet & Cable 249.00

w/Controller 315.00
TEAC SLIM LINE 5A DRIVE $265.00 DUAL SUM UNE $525.00

Printer/Graphics Interlace 99.95

Davong 5 MB Hard Disk System - $1495.00 — 12 MB - $1995.00

Apple Compatible Joysticks 29.95

Epson/Smith-Corona Printers

^ MX80 $425.00 FX80 $550.00 MX100 $875.00

TRS 80 / Parallel Printer Cable $20.00

IBM Parallel Printer Cable $35.00

STAR MICRONICS 6EMINI 10 $ CALL

6EMINI 15 $ CALL

Smith Corona TP-1 Letter Quality Daisy Wheel $575.00

v^mtc^
:

l

:

ELECTRONICS
INC.JFK

TRS-80 MOD III Disk Controller Incl: Disk Controller Power

Supply. Mounting Hardware. Cables & Instruction Manuals $239.00

Dual 8" Slim Line -$180.00 Dual5V4" -$ 99.00

Single 5 1//' -$ 89.00

3" DUAL DRIVE SUBSYSTEM FOR IBM $725.00

POWER SUPPLIES
AND CABINETS

VISA, MASTERCARD <$ioo Mm.. Add 2%)

Or Certified Check
90 Day Warranty (Parts & Labor)
TRS 80 is a Registered Trademark, Tandy Corp.

Prices Subject to Change Without Notice

DATA— MAIL
P.O. Box818, Reseda. CA91335

1-800-635-5555

FREE SHIPPING IN CONTINENTAL U.S.

(2131 993-4804
(IN CALIF.)
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performed.

It's possible at any time to change

the entire contents of the PSW simply

by moving the data resident in the ac-

cumulator directly into it. The MOV
PSW,A allows this.

Conversely, the contents of the PSW
may be moved into the accumulator by
executing a MOV A,PSW instruction.

Arithmetic and Logic Functions

That about does it for the PSW.
Those carry flags bring up another

group of instructions. The list below
describes the range of arithmetic and
logic operations that come with the

controller.

ADD A,Rr

ADD A,#data

ADDCA.Rr
ADDC A,#data

ANL A,Rr

ANL A,#data

ORL A,Rr

ORL A,#data

XRLA.Rr
XRL A,#data

Notice that each operation has two
methods of getting the immediate data

to operate on the accumulator.

The first, ADD A,Rr, adds the con-

tents of A to the contents of the regis-

ter specified (0-7); the result is

left in the accumulator. The next does

the same, except it tests the carry flag

to see if the previous operation

overflowed.

The 8748 has the capability of per-

forming logical ANDs, ORs and Ex-

clusive ORs on its data. The next three

sets illustrate the operations as they

exist in the chip. Either the data im-

mediately following or the specified

register provides the other operand.

Arithmetic with computers can be

performed in a number of ways. It's

possible to multiply the contents of a

register or accumulator by shifting the

bits one position to the left. If you
were to write an algorithm to perform

this shift using MOVE, AND and OR

instructions, it would be relatively

complex. The 8748 allows you to per-

form shifts, either left or right, with

the use of one-byte op-codes.

RL A
RLC A

RR A
RRC A

The op-codes above pertain to the

shift instructions. The left column will

shift the contents of the accumulator

one bit to the left. At that time, a zero

will be placed into bit 0. The next one

will shift left into the carry flag.

Bit 7 will replace the previous infor-

mation in the flag, which will be

placed in bit (a vicious circle). The
column on the right will shift every-

thing to the right.

Register Operations

Throughout these discussions, both

register banks that are resident on-

chip have been briefly mentioned.

You have seen bank selection instruc-

tions, registers used as immediate

data and registers used as address

pointers.

One section of instructions is dedi-

cated specifically to these registers.

Let's look at them:

MOV A,Rr INCRr
MOV Rr,A DEC Rr

MOV A,#data INC @R0
MOV Rr,#data INC @R1
XCH A

(
Rr DJNZ Rr, addr

The first two on the left allow you to

traffic data between any register and
the accumulator. Both of these and the

last one in the column move between
the two places.

Of course, XCH will change both lo-

cations where the MOVs affect only

the destination, be it register or

accumulator. The MOV A,#data and
MOV Rr,#data are two-byte instruc-

Circle 334 on Reader Service card

COMPOSE YOURSELF
, MUSIC FOR THE TIMEX-SINCLAIR COMPUTER „,
J You've balanced your checkbook, calculated your bioryhthms and chased r

the Klingons out of the galaxy—now isn't it about time to do something creative?

/r

Introducing

MOZART
plugs into all ZX81 and TS1000 without •

modification.
allows addition of RAM pack and other
modules •

three pitched voices for musical tones
and noise generator for sound effects,
programmable in BASIC or machine •
code

yours for67O OA
a songv/ T.T

RIGON

menu-driven screen oriented music
editor allows user to enter, save, or

modify a musical composition.
three voices may be individually

arranged to be played, transposed, or

repeated.
complete instruction manual with
programming examples included

S3 00 shipping and handling
15 day unconditional money-back guarantee

572 AVENIDA DE LA PLATA
NEWBURY PARK. CALIF 91320 (805) 498-1735

tions that allow you to set a value into

either. The second byte contains the

data to be transferred.

The column on the right allows you
to add one or subtract one from any
register.

By the way, these instructions that

specify an Rr are only one byte in

length. Each register has its associat-

ed op-code. So the INC Rr instruction

is really eight separate ones! The
same applies for any register-based

instruction.

There are many opportunities

within the instruction set

to catapult yourself

to another location.

The INC @R0 and INC @R1 in-

structions really pertain to manipulat-

ing internal data memory and should

have been covered earlier. I guess

they were inadvertently swept under
the rug, even though they're so useful.

Any location in data memory pointed

to by either R0 or Rl may have its con-

tents incremented.

Last, but certainly not least, is the

DJNZ instruction. This operation is

worth its weight in gold. With it, you
can decrement the contents of a spec-

ified register and test to see if it has

become zero. If the test proves nega-

tive, it will jump you to the address

specified in the following byte. (It

does all this in one instruction.)

It's useful in counting delays or

counting anything, and you'll find that

the register array included on-chip

also can be helpful.

In many instances, you may not

even need to use the data-memory
storage area. These registers are

important because you can use them
not only for data storage but for point-

ing to other locations during jump
operations.

Branches, Jumps
And General Leap-Frogging

You have seen, by now, that there

are many opportunities within the

instruction set to catapult yourself to

another location. Typically, this kind

of leap-frogging would occur when-
ever a decision block is encountered.

Within the 8748, a number of

specific conditions may be tested, and
a jump can be performed as a result.

The general JMP instruction has beeu
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covered, as have the JFO, JF1 and
DJNZ commands. The list below out-

lines the rest of them.

JMPP @A JTO,addr JBN,addr

JCaddr JNTO,addr JTF.addr

JNC.addr JTl.addr

JZ,addr JNTl,addr

JNZ,addr JNI,addr

Quite a list, isn't it? Let's start with

the left column.
The first is a complex table-oriented

jump, much like the MOVP,@A
instruction. Here, the contents of the

program memory location pointed to

by the number in the accumulator will

replace the low-order eight bits of the

program counter. It will jump you
anywhere within the current page.

This instruction may come in handy

START
BIT

1

8748

INTSERIAL v_ STOP BITS [_ 8 DATA BITS |_|

DATA IN '

Fig. 4. Method of receiving serial data.

if you are running a machine that is re-

ceiving codes from an external ter-

minal. Each incoming code catapults

you into specific command handlers

at varying places within program
memory.
The next four will test the state of

the carry flag or test whether the con-

tents of the accumulator is zero and
take appropriate action.

Moving into the middle column, we
see the opportunity to test the state of

the TO and Tl input pins of the chip.

Of course, if you were to use TO as an
input, you couldn't perform the ENTO
CLK instruction. You will find that

these input pins may come in handy
for receiving serial data or for count-

ing applications.

Another instruction that can be used

for serial information is the JNI
command. This one will jump to the

specified address whenever the inter-

rupt line is low. (Now that may be
confusing.)

Let me explain. Remember I said

that you can disable interrupts? Well,

when they're disabled, you can use

this line as a general-purpose input

line by employing this test instruction.

Where does the serial data come in?

Let's look at an example of receiving

data (Fig. 4).

The initial low-going pulses of the

start bit will trigger an interrupt. At
this time, your service routine should

provide the ability to disable further

interrupts and start looking at (polling)

the INT line with the JNI instruction.

By using the internal timer, you
should be able to count bit times and
successfully receive the serial data

word. Of course, it would be neces-

sary to know in advance what bit rate

the data will be clocking in at.

The value that you set in the timer

would be one-bit time. If the INT line

remains low for one complete bit

time, then the data bit is a zero. Mov-
ing through the word, after the eighth

bit has been received, you start look-

ing for high-stop bits. When the com-
plete word is finished being pro-

cessed, simply enable the interrupts to

catch another transmission.

The column on the right shows only
two more jump instructions. In ac-

tuality, the first, JBN, is a gen-

eral name for eight separate jumps.
Each bit of the accumulator may be
tested for a logic 1 level using this

instruction.

Circle 230 on Reader Service card

UOLISP
An Optimizing Compiler and

Assembler

An Excellent System for
A.I. Robotics & Intelligent Systems

Documentation
Comprehensive manual

covering all aspects of the

system. Numerous examples
of each facility are included.

Interpreter

Over 125 functions

implemented in base

interpreter

Additional Development
Software Available

Fast Load Libraries

Compiled code can be stored in relocatable files

Requirements

CP/M System Also available for TRS-80 Model I or

Model III. 48K. dual disks.

Ordering

System Manual - $20
Complete System -- $150

VISA and Mastercard

Please include expiration date and Card No.

FAR WEST
SYSTEMS & SOFTWARE, INC.
PO BOX 3301 Euyene Oreyon Ph 15031485 5155

Circle 262 on Reader Service card.

Epson, OKI, IDS, NEC, Diablo, Qume

ACOUSTIC ENCLOSURES
Reduces Noise Up to 90%
Heavy Duty Acrylic Cover

SAVE!
SAVE!

FROM
$ggoo

• Bottom Feed Capability

• Woodgrain Finish

Micro Printercenter"

Dealer & Ordering Info

800-343-431

1

Master Charge and Visa Accepted

Shipping & Handling Charges Additional

CAB-TEK, Inc.
Riverside St. Nashua, NH 03062

CIVILIZING COMPUTERS

MPC I $99 (MX 80) MPC II $129 (0KI82)

MPC III $179 (83A, MX100) MCP IV $199 (Daisy Printer)

Power Control & Ventilation $80

Paper Rack $30 Bottom Feed Brackets S30

MPC I SHOWN

Microcomputing, July 1983 95



8748 DEVELOPMENT SYSTEM

5 CLEAR 5000
10 CLSt PRINT "ONE MOMENT PLEASE": DIM CODEU0
15 FOR X = TO l#23« CODEC X) = 0: NEXT X

21 CLS SPRINT "MCS-48 DEVELOPMENT SYSTEM"
30 0UT=128: 1N=144:BUS=49152:V0LTS=247

P2-49 1 53 : P 3*49 1 54 : C TL=4 r
' 1 55 : STATUS* 1 76

GOSUB 200
PRINT "SELECT FROM THE FOLLOW INC"
PRINT "1) PROGRAM 8748"

"2) READ 8 743"
"I-:) EMULATE 8748"
A

2000.

24)

40
50
60
70
80
•"'0

100
110
120
200
210
220
230
500
505
510
520

PRINT:
PR IN 'I :

PRINT
PRINT
INPUT
ON A GOTO
COTO 10

POKE(CTL) » IN

P0KE<P3) *VOLTS
P0KECP2) » STATUS
RETURN

1000 _:000

HI=0:
L=X
IF L =

IF L =

LO=L :

LO=0: POKE(CTL) >OUT

> 512 THEN HI=HI= 2: L = L -

> 256 THEN HI=HI OR l: L = L
HI=HI OR VOLTS

512
- 256

540 POKE (BUS) »LO
550 POKE(P3) > HI
560 RETURN
000
005
007
010
020
020
040
050
060
070
080
0v0
100
110
120
150
140
150
160
170
1*0
l
c'0

1 95
200
210
22<d

220
22:5

240
250
260
270
280
300

510
320
330
340
S50
360
370
3H(d

390
400
410
420
420
440
450
460
470
480
490
500
510
520
580
540

START ADDRE*
END ADDRESS
A TO B

SOTO 1285
= X - 1 CO TO 1190

CLS: PRINT "8748 PROGRAMMER"
COSUB 1010
GOTO 1240
PRINT: PRINT "PROGRAM IS IN:"
PRINT "1 ) SYSTEM RAM"
PRINT "2) CASSETTE FILE"
PRINT "8) TO BE ENTERED BY KEYBOARD"
INPUT A: IF A 3 THEN 0010 1000
IF A = 8 THEN GOTO 1 150
IF A = 1 THEN CO TO 12 35
IF A = 2 THEN INPUT "FILE NAME -"1 A$
OPEN "

I

"

f - 1 . A*
FOR X = TO 1028
IF EOF(-l) THEN GOTO 1240
INPUT #-1 , CODE< 1024)
NEXT X

GOTO 124
CLS
INPUT "ENTER-
INPUT "ENTER
CLS: FUR X =

PRINT x;"=";
INPUT C*
IF C* = " " THEN
If- i. $ = "R" THEN X

CODE< X) = VAUC*)
NEXT X

RETURN
PRINT "INSERT 8748
PR I NT "PRESS <ENTER
INPUT A
C LS : PR I NT "PROCRAMM I NG LOCAT I ON
FOR X = <6 TO 102--:

VOLTS = VOLTS AND 251

P0Kfc<P3) » VOLTS
VOLTS = VOLTS AND 223
P0KE(P3) • VOLTS
COSUB 50
VOLTS = VOLTS OR 8
POKE(P3) > VOLTS
POK E < BUS ) » CODE ( X

)

VOLTS = VOLTS AND 239
P0> E(P3) » VOLTS
VOLTS = VOLTS AND 191
P0KECP3) VOLTS
VOLTS = VOLTS OR 64
VOLTS = VOLTS AND 127
POKE(PE) » VOLTS
FOR T = 1 TO 5: NEXT T
VOLTS = VOLTS AND lvt

VOLTS = VOLTS OR 128
P0KECP3) t VOLTS
VOLTS = VOLTS OR
P0KE(P3) » VOLTS
VOLTS = VOLTS OR
P0KE(P3) » VOLTS
POKE(CTL), IN
VOLTS = VOLTS OR

INTO SOCKET"
TO PROGRAM"

64

16

1550
1560
1570
1580
1590
1600
1610
1620
1630
2000
2010
2020
2030
2040
2045
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2155
2157
2160
2162
2165
2168
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
229*
2300
2310
2320
2330
2340
2350
2360
2370
3000
30 1

3020
3030
3040
3050
3055
3059
3060
3070
3080
3090
3100
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200
3210
3220
3230
3240
3250
3260
3270
NNING":
3280 IF

P0KE(P3) VOLTS
VFY= PEEK (BUS)
IF VFY <> CODE(X)
PRINTt21»XiNEXT X

COSUB 200
" PROCRAMM I NG COMPLETE

"

"YOU MAY REMOVE DEVICE"
"PRESS <ENTER> FO MENU"
A: COTO 20

THEN PRINT "PROBLEM AT LOCATION' GOTO 1240

"INSERT 8748 INTO SOCKET"
"PRESS < ENTER > TO READ"
A

PRINT
PRINT
PRINT
I NPUT
CLS
PRINT
PRINT
I NPUT
CLS
PR INT" READ I NG LOCAT I ON

"

FOR X = TO 102 3

VOLTS = VOLTS AND 223
P0KE(P3) > VOLTS
GOSUB 500
VOLTS = VOLTS OR 8
P0KE(P3) t VOLTS
POKE(CTL)» IN
CODE(X) = PEEK (BUS)
VOLTS = VOLTS AND 247
P0KE(P3) VOLTS
PRINT@17>X:NEXT X

GOSUB 20
FOR X = TO 1023
IF C O THEN GOTO 2170
NEXT X

PRINT "PART IS ERASED"
COTO 2350
PRINT "READ I NO COMPLETE"
PRINT: PRINT "PRESS < 1 > FOR MENU"
PRINT "PRESS <2> TO EXAMINE MEMORY"
PRINT "PRESS <3> TO ENTER PROGRAM MODE"
INPUT A
ON A GOTO 20 » 2230 > 1240
CLS: PRINT "EXAMINE MEMORY"
PRINT: PRINT "ENTER START ADDRESS"
INPUT A: CLS
FOR X = A TO 1023
PRINT X "="? CODE(X)
A$=INKEY*:IF A*="" THEN 2280
IF A$ = " " THEN GOTO 2330
IF A* "R" THEN X = X - l: GOTO 2270
IF A* = MQ" THEN GOTO 20
CODE ( X ) = VAL ( A*

)

NEXT X

PRINT "END OF MEMORY"
PRINT "PRESS < ENTER > FOR MENU"
INPUT A
GOTO 20
CLS
PRINT "8748 EMULATOR"
PRINT "INSERT 8035 INTO SOCKET"
PRINT "PRESS <ENTER) TO BEGIN"
INPUT A
CLS
COSUB 1010
CLS.'PR I NT "LOAD I NO EMULATION RAM"
FOR X = TO 1023
GOSUB 500
STATUS STATUS AND 223
P0KE(P2) t STATUS
STATUS = STATUS OR 64
POKE ( P2

)

> STATUS
STATUS = STATUS AND 191
P0KE(P2) » STATUS
POKE ( BUS

)

f CODE ( X )

STATUS =,STATUS AND 127
P0KE(P2) i STATUS
STATUS = STATUS OR 128
POKE ( P2 ) » STATUS
STATUS = STATUS OR 32
P0KE(P2)» STATUS
PRINTt22»XiNEXT X

CLS I PRINT "EMULATOR"
PRINT: PRINT "1) TO DEC IN RUNNING"
PRINT "2) TO STOP"
PRINT "3) TO RETURN TO MENU"
INPUT A
IF A = 1 THEN VOLTS = VOLTS OR 8

GOTO 3230
A = 2 THEN VOLTS = VOLT'

P0KE(P3)» VOLTS: PRINT: PRINT "PROGRAM RU

AND 247: P0KE(P3>i VOLTS: PRINT: PRINT "PROGRAM
STOPPED": GOTO 3230

3290 IF A = 3 THEN GOTO
3300 GOTO 3220

•0

Listing 1. Basic program that operates 8748 development system.

Substituting the numbers through

7 into the n spot will call out the bit

you wish to test. This instruction is

particularly useful in I/O processing,

where you are looking for the state of

a certain bit out of a field of eight to

change.
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The last jump has to do with the in-

ternal timer. Up until now, this piece

of hardware has not been covered.

Timer

Included within the 8748 is a

general-purpose eight-bit counter that

may be operated under program con-

trol. Counters come in handy when
long time delays must be utilized. The
processor need only set up the counter

value, connect some constant fre-

quency clock to it and go off doing

other things while it is busy counting



HOWTOCONTROLYOUR
CP/AA MICRO-ATONLY$3.

COMIUIAND.
ARemarkable Program For CP/M
Users.
Of course, CP/M is a wonderful operat-

ing system. That's why so much serious

business software has been created for it.

BUT, CP/M is not easy to work with.

That's why you need to take the POWER!
trip.

POWER! is a super-power-packed,

user-friendly program that lets you take

immediate and complete control of CP/M.
And at a cost of only $3. per command, it's

the software buy of the year.

Over 55 Housekeeping Utilities.

POWER! is over 55 prompted, user-

friendly CP/M utility programs all rolled

into one 15k package. It takes care of all of

these frustrations and more:
—BDOS errors? POWER! ends BDOS
errors and gives you a way out.

—Accidentally erased a file? If you

accidentally erase a program or disk file,

POWER! restores the erased files.

—Can't remember file names?
POWER! assigns a number to each file on

your disk. So, to copy files from disk to

disk, you don't have to fiddle with PIP any-

more. You just pick the file from a num-
bered menu and POWER! copies it for

you. No more typing errors! POWER!
also marks original files and their copies for

you; and you can compare files to find

identical copies regardless of name.

—Lose data on a glitched disk? If a

glitched disk makes it impossible to call up

a long word processing text, POWER!
can fix the glitch. This means you may
have to retype only a couple of sentences

instead of losing 20 pages of text.

—Trouble with "bargain" disks?
POWERI's disk testing function gathers

any bad sectors of the disk into a special

file so that CP/M thinks those parts

of the disk are already used and

never attempts to write to

them. The rest of the

disk is then safe to use.

—CP/M scrolls

too fast through
text files?

POWER!
through files

for you,

page by page, file by file, or line by line with

instant halt by touching the space bar.

—Need to reorganize files?

POWER! sorts and formats the directory

in 4 different ways. And you can easily

copy or move files from user area to user

area. POWER! creates 32 user areas

instead of CP/M's 16.

—Need to change memory?
POWER! searches, displays and lets you

change memory wherever you want. You

can even automatically run software any-

where in memory. And you can inter-mix

your search with as many wild card jokers

as you need to find, for instance, all occur-

rences of "Sam Jones" and "Sid James"

just by typing "S??J??". And POWER!
also lets you read or write to any sector

or track very simply.—Changing disks? You can forget the

ubiquitous Control C to change disks.

POWER! can do it for you automatically.

And POWER! doesn't require a system

disk in any drive, so Drive A is open for

use, when POWER! is in control of CP/M.
—Afraid ofHEX numbers? POWER!
automatically converts Hex to Decimal,

Binary or ASCII.

Special Password Protection, loo.
POWER! now includes a special pro-

gram that lets you lock sensitive files, so

that only you can access them. Without

the secret PASSWORD which you can

create and change at will, no prying eyes

will ever know your secret file even exists.

A great way to protect financial or scien-

tific data from unauthorized eyes. Just this

single program alone would be worth the

price of POWER!, but there are over 55

more just as valuable programs in this

power-packed-package.

At $169., It's A Bargain.
Space doesn't permit

describing all

the wonder-
ful ways

InfoWorld
Software Report Card

Power
Version 2.55 \

I 4 8 1

Performance D D D
Documentation D D D
BaaeofUae D D D
Error Handling D D D

© 1982 by Popular Computing, Inc. A
subsidiary of CW Communications Inc.,

can put you
in complete

control of

your CP/M
micro. But

see for your-

self. There's a

Money Back

Guarantee. At
the lOW price Of Framingham MA. Reprinted from InfoWorld.

$169., each
powerful command costs you less than $3.

A true bargain!

POWER ! Is Better Than Ever!
Eventhough "InforWorld", "Microsystems"

and "Interface Age" call POWER! great, we
have improved POWER!—including a com-

pletely rewritten 120-page easy-to-read docu-

mentation. (Previous purchasers of POWER!
may exchange their original disk for an

updated version with the new commands
and a brand new manual—for only $35.)

lake The POWER! Trip Today!
POWER! will operate in any standard

CP/M orMP/M system, including CP/M-86,
IBM PC, Apple (Z80card), Osborne, Kaypro, HP,

TeleVideo, TRS-80 conversions, S100's includ-

ing NorthStar, Vector, Morrow, CompuPro, etc.

Up and running immediately, no configuration

necessary—for hard disks and floppies.

At only $3. per command, you can

afford to lake the POWER! Trip. Call

or send in your order today.

NOWAVAILABLE PORMS-DOS, TOO.
ONLY $169. Money Back Guarantee.
Charge & COD Orders Welcome.

TOLL PREE (800) 428-7825 Ext. 96Z
IN CA : (800) 428-7824 Ext. 96Z
DEALERSAND OEM'S (415)
567-1634 Ext. 96Z
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the time away.
Think of it as the timer built into

some ovens. If you had to sit in front

of the oven all day waiting for a roast

to cook, you'd get nothing else done.

This particular counter only counts
up. That is, every clock pulse will

increment the value contained in it.

When it overflows (FF to 00) , there is a

flag associated within the hardware
that gets set. It is this flag that the JTF
instruction tests.

You also have the option of allowing

an interrupt to occur upon overflow.

When this is enabled, through the use

of the EN TCNTI instruction, the pro-

gram counter will vector you to loca-

tion 007 in program memory.
The same rules apply to this inter-

rupt as in the general purpose external

one. Disabling it is done by perform-

ing a DIS TCNTI instruction.

In reality, there are two modes of

operation for the counter. The first,

and most used, is the timer mode. This
is where a known time base clock is

applied to increment the value. The
time base is derived from the master

clock oscillator. (Fig. 5 shows the in-

ternal hook-ups of the two modes.)

As you can see, in the timer mode a

STRT T instruction will connect the

View of the programmer/emulator board.

XTAL FREQ
15

• PRESCALER 32

READ/WRITE

START
C

f> START T

PIN Tl EDGE DETECTOR

1
8-BIT
TIMER/COUNTER OVERFLOW FLAG

STOP TCNT

Fig. 5. Internal timer operation.
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Fig. 6. Schematic of stand-alone 8748 emulator.



counter to the master clock (actually,

the crystal frequency divided by 15)

through a divide-by-32 prescaler.

Initial values may be entered into

the counter through the use of the

MOV T,A instruction. Conversely, the

contents of the timer may be read at

any time through the use ofMOV A,T.

When using the counter mode, the

multipurpose Tl input becomes the

clock source. This allows you to count

events that may happen and interrupt

when enough have occurred.

The only other instructions not

covered so far deal with I/O. These

will be covered quite thoroughly next

month, when we'll design and con-

struct the Command Communicator of

the Unimem system.

Program Emulation

Emulation is performed through the

use of an 8035 part. This basically is

an 8748 without the internal ROM.
External program memory is connect-

ed as it was described previously. (See

photos for a picture of the complete

programmer/emulator and for a pic-

ture of a stand-alone emulator.)

You can insert either an EPROM or

another IK memory part into the pro-

gram memory socket.

The emulator board.

I have built a IK ROM emulator that

plugs into the socket. With it I can

change, via keyboard commands, the

data. The programmer/emulator, how-

ever, has this programmable feature

built in.

At this time, look at Listing 1; this is

the Basic program that operates the

board. I've tried to add enough
remarks so that it's self-documenting.

Throughout the next few months,

you'll find yourself getting deeper

into the programming and use of the

8748. I hope you've found this series,

so far, a useful introduction to small-

size intelligence.

Circle 24 on Reader Service card.
Circle 197 on Reader Service card.

RIBBONS
Low Price • FREE Shipping

SATISFACTION GUARANTEED

RIBBON CARTRIDGES
top quality factory fresh

Cartridges for price each iri quantity of

use on these printers: 1-5 6-23 24-99 100 +
MX-70, MX-80, IBM PC 7.41 6.45 5.61 4.88

MX-100 19.96 17.36 15.09 13.13

Prowriter, PC 8023A-01 7.98 6.94 6.04 5.25

RS LP2, LP3, LP5 7.98 6.94 6.04 5.25

RIBBON LOOPS
top quality nylon refills for your old cartridge
Loops for use price each in quantity of

on these printers: 1-5 6-23 24-99 100 +
MX-70, MX-80, IBM PC 3.56 3.09 2.69 2.34

MX-100 5.41 4.71 4.09 3.56

Prowriter, PC 8023A-01 2.46 2.14 1.86 1.62

RS DM P 400, LP6, LP8 2.04 1.77 1.54 1.34

RS DMP 200, DMP 500 3.56 3.09 2.69 2.34

RS LP2, LP3, LP5 2.46 2.14 1.86 1.62

Spinwriter (nylon) 2.46 2.14 1.86 1.62

Cartridges and loops may be mixed for quantity prices.

Our FREE CATALOG includes loading instructions for

loops. Discounts available for schools. Florida res. add
5% tax.

V.SA DATA SYSTEMS MasterCard

(305) 788-2145 • Box 99 • Fern Park, FL 32730

First came MICROPROOF™:
"There is simply no finer program available ..."

(Creative Computing. March 1982)

Now:

Webster
SLUING

CHECKER

The Ultimate:
FAST—-Can proof ten pages in a minute

EASV—Operates at the stroke of a key

COMPLETE—50.000 word literal dictionary

COMPACT-F\is on 5'/4
" double density disk

VERSA TILE— Use with all W P programs

CORRECTS—(Optional, add $60.00)

AFFORDABLE—$89 50 (TRS-80®).

$149.50 (CP M®)

CORNUCOPi
SOFTWARE, INC.
1625 Beverly Place

Berkeley.CA 94707 Contact your local dealer, or order direct (415) 524-8098
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The Pied Piper:
Will Computer Users Follow?

STM Electronics is hoping its new portable computer wi// take after
its namesake and entice people away from competitors. The Pied

Piper features 64K, CP/M and a price tag of $1299.

By Kenniston Lord

The Pied Piper, from STM Elec-

tronics, has come to town with the

hope of leading portable computer
users away from the Osborne, Kaypro
and similar systems.

The Pied Piper has a price of $1299,

making this 64K, Z-80A-based CP/M
computer the most powerful available

on a dollar-for-dollar basis.

The Pied Piper is a "plain vanilla

machine" with one significant advan-
tage over similar systems—disk capac-
ity. A single on-board drive provides
more capacity than several machines
that have two double-density drives.

The machine's appearance is also

plain. It's a functional machine, not a

thing of beauty. However, it could be
a joy to use, because of extraordinary

software bundling (software included
in the price of the machine) designed
to address the business market from

the user's perspective.

The idea of a portable is, of course,

to be able to carry the thing. This one
is small enough and light enough ( 12V2

pounds) to make that an easy task.

Lacking a second drive and a monitor,

this computer may be used in a variety

of ways not before considered be-

cause of the burdensome weight and
size of other portables. After all,

others have advertised that their por-

table computers fit under an airplane
seat. This one fits in a briefcase—disk
device and all.

At first glance, the natural question
is whether you'll be able to function

without a second drive or monitor.
The on-board drive is a 96-tpi (tracks

per inch), double-sided, double-den-
sity drive that provides nearly 800K of

storage (compared to the standard
double-density of 320K). It would take

A novel portable, the Pied Piper features 64K, a single drive and CP/M, but lacks a monitor.
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considerable time to consume that

much space.

For back-up purposes, Pied Piper

provides a single-disk copy program
for those who must use it while travel-

ing. While a single-copy backup is

time-consuming, the system also pro-

vides one-disk single-file copy, per-

mitting backup of only the document
with which you are working.
STM has omitted a monitor from

the system on the premise that a mon-
itor can be a permanent part of any
scene in which the system is used. The
unit will connect to a standard mon-
itor using a video cable or, using a

radio frequency modulator, to a stan-

dard television set.

The monitor's character size may be
set by software to 40-character or

80-character mode, depending upon
the resolution of the monitor used.

The characters produced at 40-char-

acter size are double-size and a benefit

for the sight-impaired. While 40-col-

umn display may be designated,

80-character lines are produced, irre-

spective of the available output space.

Displays are shifted using function

key/number key combinations.

A two-line-by-80-character LCD is

available. The LCD will provide suffi-

cient visual output capability where
no television monitor is available, or

where using one would be inconve-
nient. It will suffice until a larger mon-
itor can be connected. Cost of the op-

tional LCD is $525, including modem.
The unit was reviewed using an

Amdek 300 green-on-black monitor,

and the output was easily readable

Address correspondence to Ken Lord, 45 School St.,

Winchendon, MA 01475.



in both modes.
The unit itself is constructed of

molded plastic. There is a dust cover
that fits over the keyboard and which
must be removed gingerly; to me this

is the most vulnerable part of the unit.

Because of the popular if-all-else-fails-

read-the-directions philosophy, this

cover is certain to be broken early,

leading to frustration and additional

impact exposure to the keyboard. It

has been suggested that STM advise

the purchaser to read the directions

carefully before opening the package.

How large this problem will be— if in-

deed it is a problem at all—cannot be
known.
The system is bundled with $1700

worth of Perfect software: Perfect

Writer, Perfect Speller, Perfect Filer

and Perfect Calc. Also, the CP/M oper-

ating system and an assortment of

Pied Piper utilities are a part of the

bundle.

STM has devised a user's machine,

not a programmer's machine. But

they do not keep you from program-
ming the machine if you wish to do so.

A Basic compiler and an assembler are

available for a reasonable price. This,

at least, will make some contract pro-

gramming possible, if required.

The list of software options now in-

A Capsule Look
At the Pied Piper

Manufacturer
STM Electronics Corp., 525 Middle Field

Road, Suite 130, Menlo Park, CA 94025.

List Price

$1299.

Standard Features

Z-80A microprocessor; 64K RAM; 4K
ROM; 2K of video display buffer; 2K of

ROM for character generation; full-size

typewriter-style ASCII keyboard; Centron-

ics-type parallel printer port; 24 lines of 80

characters for video monitor; 24 lines of 40

characters for TV display; upper/lowercase

characters with special graphics characters;

5^-inch slimline disk drive with one mega-

byte of unformatted storage, 800K format-

ted; CP/M operating system.

Proportions

4x20.2x 10.8; weighs less than 13 pounds.

Options

RS-232C serial port with one software pro-

grammable baud rate up to 19.2K; two-line

by 80-column LCD; modem.
Software

Perfect Writer; Perfect Speller; Perfect Calc;

Perfect Filer.

Optional Software

SuperCalc; MBasic; dBase II; WordStar;

Multiplan.

eludes Basic, Pascal, Fortran, dBase II,

SuperCalc, WordStar and family,

Money Maestro, CP + , and Financial

Planning Language, all of which are

separately priced. These packages,

and more, are certain to be available

through the Pied Piper dealer network.

The bundled software packages will

be sufficient for most purchasers. The
availability of other software may
create a market different from what
the manufacturer expected. Since the

price of this unit makes it a likely can-

didate for placement into word pro-

cessing environments, it is conceiv-

able that Pied Pipers may populate the

typing pools.

The machine is a standard 8-bit

CP/M package, and was not designed

to be unique. Its on-board disk (assigned

to Drive A) can handle the majority of

applications. It is a double-sided,

double-density Mitsubishi drive ca-

pable of 800K. The unit has three

jewels above the keyboard to indicate

status: a power light (green if on), an
activity light (red if on) for the on-

board drive (A), and one for an op-

tional second drive (B). The drive light

stays lit constantly. This should be

changed, as this light is customarily

used to indicate that the drive has

been selected.

Interfacing connections for a sec-

ond disk drive or a hard disk is done
through a backplate mounted on the

unit. All connections may be discon-

nected easily to facilitate portability.

The Pied Piper's power supply is suffi-

cient to support two disk drives, but

the hard disk's power supply will be

contained within that unit.

The keyboard is qwerty, with a few
other standard computer keys—con-
trol, escape, delete, function, and so

on. The function key works in combi-

nation with the other keys, giving 36

programmable keys. CP/M reacted to

the control key, as expected. The cur-

sor keys are assigned by a utility rela-

tive to the software package being

used. The backspace key is a destruc-

tive backspace (it removes characters).

Users may be surprised to find the

British pound money symbol on the

keyboard.

STM's literature advises that repair

services may be obtained at Xerox
Service Centers. Beyond a standard

90-day warranty, a one-year service

contract is available for service (from

Xerox) for $ 199. The dealer network is

being established while this article is

being written. It is anticipated that the

dealer network will assume some soft-

ware and hardware support services.

STM's documentation package is

well-done, one of the better efforts

I've seen. It presents system informa-

tion and CP/M instruction clearly and
concisely. The documentation that ac-

companies the Perfect software is

among the best I've seen—made even
better by the computer-assisted in-

struction used to teach it. While this

level of documentation is to be ap-

plauded for the novice user, it isn't

enough. STM advises that another,

more technical, level of documenta-
tion will be provided. Xerox will be
producing service literature.

My early impressions of this unit

were extremely negative. It is difficult

to evaluate a unit when it has been
damaged. Pied Piper arrived damaged.
The on-board disk drive simply
wouldn't behave as it should. The
data received was insufficient for

technical reference. Concerns about

little things suddenly became large.

Not wishing to operate in a vacuum,
I gave STM the opportunity to rectify

the situation. They were also concerned

that it would not be possible to give

the unit a fair assessment if it hadn't

arrived intact. Since the vagaries of

shipping affect us all, STM's market-

ing director, Mr. Derek Southern, put

forth an extraordinary effort, flying

across the country bearing a workable
device and amply demonstrating what
has proved to be an extremely capable

computer. While that level of support

cannot be performed for every cus-

tomer, it is, at least, indicative of the

fact that this company cares that its

product begin its life correctly. This

perspective is maintained by the avail-

ability of an 800 number you can call

for help.

The price is right, to be certain, and
Pied Piper is destined to prove that a

micro need not be expensive to be
good. Available support is a critical

factor, as well, and Pied Piper has that

covered. STM has provided a 24-hour
help line to locate the nearest sales/

service outlet. The number is 800-772-

3545, ext. 576 (CA) and 800-227-1617,

ext. 576 (elsewhere). Upon purchase,

you will also be given another toll-free

number where you may obtain tech-

nical and/or software assistance.

Pied Piper will make a substantial

dent in the portable computer market,

given that it aggressively pursues that

market. STM has provided the foun-

dation of a line of user-oriented tools

with a different perspective. If they

are as ambitious with their marketing
activities as they appear to be, others

are certain to follow.
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CONVERSIONS

Each month Microcomputing will publish translations of
selected programs published in the magazine. We encourage
our readers to submit a hard copy of their conversions along

with a cassette or disk of the program. Include a self-

addressed, stamped envelope for the return of magnetic
media if not selectedfor publication. Authors whose transla-

tions are chosen will receive paymentfor their efforts.

Check-writing program modified to run on the Heath com-
puter systems. By Sam Kaufman, Route #6, Box 57, Ozark.

AL 36360.

OOO 1 REM ********************************************************************
0OO20 REM *

OOOTO REM * THIS PROGRAM CONVERTS NUMBERS TO ENGLISH WORDS
00040 REM *

00000 REM » WRITTEN BY VAN WOLVERTON
00040 REM *

00070 REM * MODIFIED FOR HEATH HDOS/B.H. BASIC BY S. KAUFFMAN
00080 REM *

00090 REM **IM*iM)tltlMIIMilllMIIMIMIItMMIMIMIti)MIMtUtllll<MM
00095 REM
00100 PRINT CHR»(27)+"E" : REM CLEAR SCREEN AND HOME CURSOR
00110 GOSUB 500 sREM INITIALIZE STRINGS
00120 A*-" "i LINE INPUT "Amount of checl : " : A*
00130 GOSUB lOOO i REM CONVERT TO WORDS
00140 PRINT CI*
00150 PRINT
00160 IF A* "" THEN 120
00170 END
00495 REM
00500 REM ********************************************************************
00510 REM * INITIALIZE WORD ARRAYS *

00520 REM ********************************************************************
00525 REM
00530 DIM U* < 19)

,

T»(9> . M* ( 5

>

00540 Zl*-"0" : Z2*-"00" i S*-" " : P««"."
00550 FOR 1-1 TO 19
00560 READ U» ( I

)

00570 NEXT I

00580 FOR 1-2 TO 9
00590 READ T» ( I

)

00600 NEXT I

O0610 FOR I»2 TO 5
00620 READ M» ( I

)

00630 NEXT I

00640 DATA "ont", "two", "three", "four ". "f i ve" , "si >: "
. "seven" , "eight" , "nine"

00650 DATA "ten", "eleven", "twelve", "thirteen". "fourteen", "fifteen"
00660 DATA "si >: teen" , "seventeen "

, "ei ghteen" . "nineteen"
00670 DATA "twenty", " thi rty "

, "f or ty "
. "f i f ty "

, "si M ty "
. "seventy", "eighty"

O0680 DATA "ninety"
O0690 DATA "thousand", "million", "billion", "trillion"
00700 RETURN
00995 REM

1 OOO REM ********************************************************************
OIOIO REM * INITIALIZE STRINGS AND VERIFY INPUT *

1 020 REM ********************************************************************
01025 REM
01030 C*-"" i Cl*» D*=""
01040 IF VAL(A«>.01 THEN Cl«»"*«* VOID ***" : RETURN
01995 REM
02000 REM ********************************************************************
02010 REM » SEPERATE INTO DOLLAR AND CENT STRINGS *

02020 REM ********************************************************************
02025 REM
O2O30 M-MATCH ( A* , P* , 1

)

02040 IF M»0 THEN D«=A*
02050 IF M THEN D*=LEFT* < A*. M- 1 ) : C»=MI D* < A*, M+ 1 , 2)
02060 IF VAL(C*>-0 THEN C*»"" : A*=D*
02995 REM
03000 REM ********************************************************************
03010 REM * CONDITION INPUT DATA *

3020 REM ********************************************************************
03025 REM

30 IF LEN<C*)=1 THEN C*=C*+"0"
03040 L«LEN(D»> /?
03050 L-L-INT(L)
03060 IF L .5 THEN D*=Z1*+D*
03070 IF L .5 AND L- O THEN D*=Z2*+D«
03080 IF D*«"" THEN D*="000"
03090 Ll=l
OJ.995 REM
04OO0 REM ********************************************************************
04010 REM * CONVERT DOLLAR STRING TO WORDS *

04020 REM ********************************************************************
04025 REM
04030 FOR I=LEN(D*)/3 TO 1 STEP -1
"4<>4<i D1*-MID«(D*,L1 ,3) t L 1 -L 1 •

04050 Dl-VAL (LEFTS (Dl», 1 )

)

"4<>6<> D2=VAL (MID*(D1*,2, 1 )

>

04O70 D3=VAL (RIGHT* (Dlt>, 1 > >

04080 IF Dl.il THEN C1»=C1**U» (01 )" hundred "

<>4u90 IF D2-0 THEN C 1*=C l*-»-U» <D3> " "

04100 IF D2-1 THEN C 1*»C 1 *+U» < D2* 1 0+D3) "
"

04110 IF D2 1 THEN C1*«C1*+T» (D2> : IF D3 O THEN C 1*=C1*+" -"+U* (D3)
04120 IF D2>1 AND D3-0 THEN Cl*-Cl*-»" "

0(4130 IF II THEN IF D1+D2+D3 O THEN C 1*»C 1 * +M« ( I ) " "

04 140 NEXT I

04995 REM
OSOOO REM ********************************************************************
05010 REM * ADD CENTS AND CLEAN UP *
05021 ) REM ********************************************************************
05025 REM
05030 IF LEN(C1*>«1 THEN Cl*-"nONE "

05O40 IF C««"" THEN Cl*="eXACTLY "+C1« : IF VAL(A*)«1 THEN CI »-C 1 *+ "dol 1 ar

"

O5050 IF VAL(C*>-0 AND VAL(A*) 1 THEN C1*»C1»+" dollars"
05060 IF C» '"" THEN Cl«=Cl*+"and "+C»+"/100 dollars"
05070 T»ASC(C1*> : C1*-CHR«(T AND S>5> -«-R IGHT* (C 1*, LEN <C 1*> - 1 >

05080 L-LEN(C1«>
05090 M-MATCH(C1»,S*. 1 ) : IF MO THEN C 1 *»LEFT« (C 1 *, M-l ) «-RIGHT* <C1 , L-M) I GOTO 5080
05100 RETURN

Program conversion of "Apple Gets Optimal" program
published in the April 1983 Microcomputing. Modified for

the Heath H89 by Robert Anderson, 2608 Winter Street, St.

Albans, WV 251 77.

10 -************ LINEAR PROGRAMMING BY MARGARET MORRIS ***********************
20 ' MICROCOMPUTING, APRIL 1983, P60 t MODIFIED BY R. L. ANDERSON
30 '** SAVED AS ' B: MINMAX . BAS -

40 PRINT CHR»( 27) -»-"E": CLEAR ' ***BLANK SCREEN AND ZERO ALL VARIABLES
50 ' — INITIALIZE VARIABLES OPT», VAR, CNS
60 INPUT "MAXIMIZE OR MINIMIZE'' (MAX/MIN): " ; OPT*
70 IF OPT*="MAX" OR OPT»="MIN" THEN 100
80 GOSUB 250 •*** INVALID INPUT ALARM
90 GOTO 60
lOO PRINT:PRINT:PRINT
110 INPUT "HOW MANY VARIABLES"' "

; VAR
120 PRINT:PRINT:PRINT
130 INPUT "HOW MANY CONSTRAINTS'? " ; CNS
140 DIM MTRX (CNS+2, VAR-t-CNS+2)
150 GOSUB 310 •***BUILD SIMPLEX TABLEAU
160 GOSUB 1130 '***FIND OPTIMUM SOLUTION
170 IF S0LN=1 THEN GOSUB 1650 '***PRINT SOLUNTION IF FOUND
180 PRINTjPRINTiPRINT
190 INPUT "MORiZ PROBLEMS"' (Y/N): " ; MRE»
200 IF MRE«="Y" THEN 40
210 IF MRE»="N" THEN 240
220 GOSUB 250 '*** INVALID INPUT ALARM
230 GOTO 190
240 END "***END OF MAIN PROGRAM
250 ****** ALARM FOR INVALID INPUT SUBROUTINE
260 FOR N0ISE=1 TO 100
270 PRINT CHR«(7)
280 NEXT NOISE
290 PRINT CHR*(27)-t-"E":PRINT:PRINT:PRINT "INPUT ONE OF THE CHOICES IN PARENTHESE
S"
300 PRINT: PRINT: RETURN
310 ****** BUILD SIMPLEX SUBROUTINE
320 GOSUB 410 *** ADD VARIABLE LABELS
330 GOSUB 490 •*** ADD ID MATRIX
340 GOSUB 570 '*** ENTER VALUES FOR COEFFICIENTS
350 GOSUB 820 "*** DISPLAY VALUES, ALLOW CHANGES
360 IF OPT*="MAX" THEN 400
370 FOR COL»0 TO CNS+VAR
380 MTRX (CNS. COL) =MTRX (CNS, COL) * -1
390 NEXT COL
400 RETURN
410 *** ADD VARIABLE LABELS
420 FOR ROW=0 TO CNS-1
430 MTRX (ROW, VAR+CNS+1 ) *ROW+VAR*

1

440 NEXT ROW
450 FOR C0L=O TO VAR+CNS-1
460 MTRX (CNS+1, COL) =C0L«-1
470 NEXT COL
480 RETURN
490 '*** IDENTITY MATRIX
500 FOR ROW=0 TO CNS
510 FOR COL=VAR TO CNS-1+VAR
520 MTRX (ROW, COL) =0
530 NEXT COL
540 MTRX (ROW, R0W+VAR)=1
550 NEXT ROW
560 RETURN
570 •*** ENTER CONSTANTS. COEFFICIENTS
580 PRINT CHR»(27)+"E":PRINT:PRINT
590 PR I NT « PR INT "ENTER THE COEFFICIENT OF EACH VAR I ABLE" J PRINT
600 FOR ROW=0 TO CNS-1
610 PRINT "CONSTRAINT ";ROW+l
620 FOR COL=0 TO VAR-1
630 PRINT "VARIABLE ";C0L+1
64i> INPUT MTRX (ROW, COL)
650 NEXT COL
hbO PRINT "CONSTANT " ; ROW+

1

670 INPUT MTRX (ROW. CNS+VAR)
680 PR I NT: PR I NT: PR I NT
690 INPUT "ANY CHANGES'? (Y/N) " ; CHG»
700 IF CHG*="Y" THEN 610
710 IF CHG*="N" THEN 740
720 GOSUB 250 •*** INVALID INPUT ALARM
730 GOTO 690
740 PRINT CHR»(27)+"E"!NEXT ROW
750 PRINT "OBJECTIVE ROW VALUES "

760 FOR COL=0 TO VAR-1
770 PRINT "VARIABLE "5COL+I
780 INPUT MTRX (CNS, COL)
790 NEXT COL
800 INPUT "VALUE OF OBJECTIVE CONSTANT "; MTRX (CNS, VAR+CNS)
810 RETURN
820 •*** DISPLAY VALUES AND ALLOW CHANGES
830 PRINT CHR«(27)+"E"iPRINT:PRINT
840 PRINT TAB( IO)

;

850 FOR IV.= 1 TO VAR
860 PRINT "VAR"; 17.; SPACE* (6) ;

870 NEXT 17.

880 PRINT "CONSTANT"
890 FOR ROW«=0 TO CNS
900 IF ROW-CNS THEN PRINT "OBJ " ; TAB ( 7 ) ; : GOTO 920
9 IO PRINT "CNS" 1 ROW-*- 1 1 TAB ( 7 > |

920 FOR COL«0 TO VAR-1
930 PRINT USING "##.###* "; MTRX (ROW, COL );: PRINT "j

940 NEXT COL
950 PRINT USING "##.#### "; MTRX (ROW, CNS-»-VAR)
960 NEXT ROW
970 PRINT»PRINT:PRINT
980 INPUT "ANY CHANGES"7 (Y/N) " ; CHG*
990 IF CHG«="Y" OR CHG»="N" THEN 1020
lOOO GOSUB 250 •*** INVALID INPUT ALARM
IOIO GOTO 980
1020 IF CHG*»"N" THEN 1120
1030 PRINT "TYPE ROW NUMBER, THEN COLUMN NUMBER, OF ENTRY TO BE CHANGED"
1040 PRINT "ROW NUMBER (1 TO";CNS;")i "|j INPUT ROW
1050 IF ROW-O OR ROW-CNS THEN GOSUB 250:G0T0 1040 '***INVALID INPUT ALARM
1060 PRINT "COLUMN NUMBER (1 TO"jVAR;">: ";i INPUT COL
1070 IF COL«0 OR COL >VAR THEN GOSUB 250:G0T0 1060 '***INVALID INPUT ALARM
1080 INPUT "NEW VALUE " ; NV
1090 IF VAR<COL THEN COL-COL+CNS
1100 MTRX (ROW- 1, COL- 1 ) -NV
1110 PRINT CHR»(27>-t-"E"iGOTO 890
1120 RETURN
1130 '***** SIMPLEX METHOD TO FIND SOLUTION
1140 SOLN=OiFEAS=0 ****INIT FLAGS - NO FEASIBLE SOLUTION YET
1150 OP-O '*** NO OPTIMUM SOLUTION YET
1160 '*** FIND SMALLEST NUMBER IN OBJECTIVE ROW C More
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Listing continued.

1170 SM-MTRX (CNS.O) iPCOL-0
1180 FOR COL-1 TO VAR«-CNS-1
1190 IF MTRX(CNS.COL) -SM THEN 1210
1 200 SM-MTR X ( CNS , COL ) : PCOL-COL
1210 NEXT COL
1220 IF SM>*0 THEN 0P«=1:G0T0 1360
1230 '»« FIND SMALLEST RATIO
1240 FD*0 *»*FLAG TO INDICATE IF VALID RATIO FOUND
1250 VLD-0 "»«VALUE OF CURRENT VALID RATIO
1260 SAV=0 '»»SAVE VALUE OF SMALLEST RATIO
1270 FOR ROW«0 TO CNS-1
1280 IF MTRX (ROW, PCOL) '.»0 THEN 1320 '*«INVALID
1290 VLD=MTRX (ROW, CNS-t-VAR) /MTRX (ROW, PCOL

)

1300 IF VLD SAV AND FDOO THEN 1320
1310 SAV«VLDi PROW-ROW: FD-1
1320 NEXT ROW
1330 IF FD-0 THEN OP«OiGOTO 1360
1340 GOSUB 1800 ' «*»ELEMENTARY ROW OPERATIONS
1350 GOTO 1140 '»»*REPEAT SIMPLEX PROCESS
1360 GOSUB 1420 " *»«ASSURE FEASIBILITY
1370 IF FEAS=1 AND qp= 1 THEN SOLN=liGOTO 1410
13BO IF CHG=1 THEN GOTO 1140 '««DUAL SIMPLEX USED
1390 IF FEAS-0 THEN PR I NT: PR I NT " NO FEASIBLE SOLUTION"
1400 IF FEAS=1 AND OP-0 THEN PRINT: PRINT "INFINITE NUMBER OF SOLUTIONS"
1410 RETURN
1420 '»»«»* DUAL SIMPLEX-ASSURE FEASIBILITY
1430 »«FIND SMALLEST « IN BASIS COL
1440 PROW=0:CHG-0
1450 SM*MTRX (0, VAR+CNS)
1460 FOR R0W=1 TO CNS-1
1470 IF MTRX (ROW, VAR+CNS) SM THEN 1490
1 480 SM=MTR X ( ROW . VAR+CNS ) : PROW=ROW
1490 NEXT ROW
1500 IF SM THEN FEAS-1:G0T0 164u '«»SOLUTION IS FEASIBLE
1510 SAV=0 '«»»VALUE OF SMALLEST RATIO
1520 FD-0 '«** NO VALID RATIO YET
1530 CHG=0 '*«DUAL SIMPLEX NOT USED YET
1540 VLD-0 '***VALUE OF VALID RATIO

1550 FOR COL-0 TO VAR+CNS-

1

1560 IF MTRX (PROW, COL) >»0 THEN 1600
VLD=MTRX (CNS, COL) /MTRX (PROW, COL)
IF VLD<SAV AND FDOO THEN 1600

1590 SAV«VLD:FCOL=COL:FD-l
1600 NEXT COL
1610 IF FD=0 THEN 1640 '*»» NO FEASIBLE SOLUTION
1620 CHG-1 '»»DUAL SIMPLEX USED
1630 GOSUB 1800 ' »*»ELEMENTARY ROW OPERATION
1640 RETURN
1650 '»»»«» DISPLAY OF RESULTS SUBROUTINE
1660 PRINT CHR«(27)+"E"
1670 PR I NT: PR I NT: PR I NT " OPTIMUM VALUES"
1680 FOR ROW=0 TO CNS-1
1690 IF VAR>-MTRX (ROW, CNS+VAR+1 > THEN 1730
1700 MTRX (ROW, VAR+CNS+1 > =MTRX (ROW, VAR+CNS+1 ) -VAR

1570
1580

1710 PRINT:PRINT
TRX (ROW. VAR+CNS)
1720 GOTO 1740
1730 PR I NT: PR I NT
1740 NEXT ROW

•SLACK VARIABLE FOR CONSTRAINT « "; MTRX (ROW, VAR+CNS+1 )

|
" IS "|M

•VARIABLE "; MTRX (ROW. VAR+CNS+1

>

IS "; MTRX (ROW, VAR+CNS)

ALL OTHER VARIABLES & SLACK VARIABLES"
ARE EQUAL TO ZERO"
MIN" THEN MTRX (CNS, VAR+CNS) =MTRX (CNS, VAR+CNS) » -1

"OPTIMUM SOLUTION: "; MTRX (CNS, VAR+CNS)

1750 PR I NT: PR I NT
1760 PRINT "

1770 IF OPT*
1780 PRINT:PRINT
1790 RETURN
1800 '»**»« ELEMENTARY ROW OPERATIONS
1810 MTRX (PROW, VAR+CNS* 1 ) =MTRX (CNS-t-1 , PCOL )

1820 PI VOT=MTRX (PROW, PCOL)
1830 FOR COL-0 TO VAR+CNS
1840 MTRX (PROW, COL ) =MTRX (PROW, COL) /PIVOT
1850 NEXT COL
1860 FOR ROW=0 TO CNS
1870 IF ROW=PROW THEN 1920
1880 NEG=MTRX (ROW, PCOL)* -1
1890 FOR COL=0 TO VAR+CNS
1900 MTRX (ROW,COL)=MTRX (ROW, COL > +NEG*MTRX (PROW, COL)
1910 NEXT COL
1920 NEXT ROW
19 30 RETURN

Circle 34 on Reader Service card.

PConnection
Three functions In one card slot—
Modem, Calendar clock, Serial portl

The PConnection is 3 premium telecom-

munications card for the IBM PC with a

direct connect Bell 103/113 modem, a real

time clock, and a serial I/O port for ex-

panded communications capabilities The
PConnection gives you all three functions

in a single card slot'

The PConnection has autodial (Touch Tone

or pulse) and autoanswer, plus a built-in

speaker for line status monitoring Soft-

ware selectable protocol and modes

The real time clock can be used to auto-

dial predetermined phone numbers at pre-

set times Excellent for polling and remote

monitoring applications

PConnection (plug-in modem) - $250 En-

hanced PConnection with real time clock

and additional RS-232 - $3CO Another

qua/ity modem from

the microperipheraf corporation

2565 152nd Avenue N.E

Redmond. WA 98052

(206) 881-7544
IBM is .-• registered trademark of

International Business Mhc hme Corporation

Circle 366 on Reader Service card.

BOWLSTAT
A COMPLETE CP/M BOWLING LEAGUE
STATISTICS PACKAGE. EASY TO SET UP
FOR ALMOST ANY LEAGUE SITUATION.
ONCE SETUP IS ACCOMPLISHED, THE
OPERATOR NEED ONLY ENTER GAME
SCORES AS THEY HAPPEN. THE COMPUTER
DOES THE REST. ALL REPORTS ARE
SELECTED FROM A MENU AND THERE IS A
BATCH OPTION TO GENERATE SEVERAL
REPORTS IN ONE RUN. REQUIRES AN 80
COLUMN PRINTER. PACKAGE CONSISTS OF
FIVE PROGRAMS READY TO RUN ON THE
FOLLOWING COMPUTERS:

- KAYPRO II
- XEROX 820
- OSBORNE

ALSO DISTRIBUTED IN CP/M 8" SINGLE
DENSITY FORMAT WITH SYSTEM TERMINAL
DEFINITION PROGRAM TO CUSTOMIZE
BOWLSTAT TO A WIDE VARIETY OF
COMPUTERS. PLEASE SPECIFY SYSTEM
FORMAT WHEN ORDERING.

<<< * 4 9 . 9 3 >>>

R K S MARKETING
P.O. BOX 340
OXFORD, PA. 19363

Circle 204 on Reader Service card.

Scotch

diskettes

on

Scotch
Diskettes

Dealer inquiries invited

5-| • " Specify Soft orices/lO/4 10 or 16 Sector
prices/ iu

744D 1 side/dbi dens $22.so
745 2 sides/ dbi dens $31.00
746 1 side/quad 96 tpi $33.80
747 2 sides/quad 96 tpi $45. so

8" Specify Soft or 32 Sector

740 1 side sgl/dens $23.60
741 1 side/dbi dens $29.00
743 2 sides/dbi dens $37.80

Oiecks-viSA-MC-C.O.D./Add $2 snipping

Call or write for our complete list.

LYBEN COMPUTER SYSTEMS
27204 Harper Ave., St. Clair Shores, Ml 48081

Phone: (313) 777-7780

Authorized Distributor
information Processing Products

Subscription.

Problem^
Microcomputing does not
keep subscription records on
the premises, therefore calling

us only adds time and doesn't

solve the problem.

Please send a description of

the problem and your most re-

cent address label to:

Microcomputing
Subscription Dept.

PO Box 997
Farmingdale, NY 11737

Circle 350 on Reader Service card. Circle 45 on Reader Service card.

FREE-LANCE
PROGRAMMING
Join the NATIONAL ASSOCIATION OF FREE-

LANCE PROGRAMMERS (NAFLP) and receive

NAFLPs monthly SOFTWARE MARKET LETTER.

Learn how and where to sell your software and get

programming contracts All subjects wanted:

games, professional, personal, hobby. NAFLP
publishes the most complete and current list of

software buyers, including software publishers,

distributors, book publishers, computer service

bureaus, computer manufacturers, consultants,

periodicals, and others ARTICLES and NEWS
ITEMS show you how to get your share of the high

royalties being paid Many other benefits for

NAFLP members coming.

Join Now. Annual membership $48 (tax deduct-

ible). Send check or MC/VISA number and expira-

tion date Satisfaction guaranteed

NAFLP
PO Box 81 3B, Vienna, Va. 22180

703-938-9191

SUMMER SPECIALS
STAR MICRONICS

Gemini 10 printer

Gemini 15 printer

Gemini ser. board

CARDCO

TPI

CARD? Universal par.

printer interface

SP-100 100MHz scope
probe w/1 x 10x, GND
switch in probe head

$315
$515
$69

$69

$39.95

WRITE FOR OUR FREE SALE FLYER
TO ORDER: Mail order only. Please send
check or money order. Allow 2 weeks for

personal checks to clear. Add 6% sales tax on
CA sales Add 3% of merchandise total for

shipping& handling. Prices subjecttochange
without notice. Specials end 7/31/83.

Ampersand
electronics

6065 Mission Gorge Rd. aV66 • San Diego. CA 92120
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64K DYNAMIC
200 NS ImImMHI? 2KX8 STATIC

200 NS

STATIC RAMS
2101
5101
2102-1
2102L-4
2102L-2
2111
2112
2114
2114L-4
2114L-3
2114L-2
2147
TMS4044-4
TMS4044-3
TMS4044-2
MK4118
TMM20 16-200
TMM2016-150
TMM2016-100
HM6 116-4

HM6 116-3

HM6116-2
HM6116LP-4
HM6116LP-3
HM6116LP-2
Z-6132

256 a 4
256x4

1024 x 1

1024 x 1

1024 x 1

256x4
256x4
1024 x 4
1024 x 4
1024 x 4
1024 x 4
4096 x 1

4096 x 1

4096 x 1

4096 x 1

1024 x 8
2048 x 8
2048 x 8
2048 x 8
2048 x 8
2048 x 8
2048 x 8
2048 x 8
2048 x 8
2048 x 8
4096 x 8

(450ns) 1.95

(450ns) (cmos) 3.95
(450ns) .89

(450ns) (LP) .99

(250ns) (LP) 1.49
(450ns) 2.49
(450ns) 2.99
(450ns) 8/9.95
(450ns) (LP) 8/12.95
(300ns) (LP) 8/13.45
(200ns) (LP) 8/13.95
(55ns) 4.95

(450ns) 3.49
(300ns) 3.99
(200ns) 4.49
(250ns) 9.95
(200ns) 4.15
(150ns) 4.95
(100ns) 6.15
(200ns) (cmos) 4.75
(150ns) (cmos) 4.95
(120ns) (cmos) 8.95
(200ns) (cmos)(LP) 5.95
(150ns) (cmos)(LP) 6.95
(120ns) (cmos)(LP) 10.95
(300ns) (Qstat) 34.95

Z-80
2.5 Mhz

8000 6800 74LS00

LP Low Power Qstat = Quasi-Static

DYNAMIC RAMS
TMS4027 4096 x 1 (250ns)
UPD411 4096 x 1 (300ns)
MM5280 4096 x 1 (300ns)
MK4108 8192 x 1 (200ns)
MM5298 8192 x 1 (250ns)
4116-300 16384 x

1

(300ns)
4116-250 16384 x

1

(250ns)
4116-200 16384 x

1

(200ns)
4116-150 16384 x

1

(150ns)
4116-120 16384 x

1

(120ns)
2118 16384 x

1

(150ns) (5v)

4164-200 65536 x

1

(200ns) (5v)
4164-150 65536 x

1

(150ns) (5v)

1.99

3.00
3.00
1.95

1.85

8/11.75
8/11.95

8/12.95

8/14.95

8/29.95

4.95

5.95

6.95

5V = single 5 volt supply

EPROMS
1702 256 x 8 dus) 4.50
2708 1024 x 8 (450ns) 3.95
2758 1024 x 8 (450ns) (5v) 5.95
2716 2048 x 8 (450ns) (5v) 3.95
2716-1 2048 x 8 (350ns) (5v) 5.95
TMS2516 2048 x 8 (450ns) (5v) 5.50
TMS2716 2048 x 8 (450ns) 7.95
TMS2532 4096 x 8 (450ns) (5v) 5.95
2732 4096 x 8 (450ns) (5v) 4.95
2732-250 4096 x 8 (250ns) (5v) 8.95
2732-200 4096 x 8 (200ns) (5v) 11.95
2764 8192 x 8 (450ns) (5v) 9.95
2764-250 8192x8 (250ns) (5v) 14.95
2764-200 8192 x 8 (200ns) (5v) 24.95
TMS2564 8192 x 8 (450ns) (5v) 17.95
MC68764 8192 x 8 (450ns) (5v)(24 pin) 39.95

5v = Single 5 Volt Supply

EPROM ERASERS
Capacity Intensity

Timer Chip (uW/Cm')
PE-14 6 5,200 83.00
PE-14T X 6 5,200 119.00
PE-24T X 9 6,700 175.00
PL-265T X 20 6,700 255.00
PR-125T X 16 15,000 349.00
PR-320 X 32 15,000 595.00

Z80-CPU
Z80-CTC
Z80-DART
Z80-DMA
Z80-PIO
Z80-SIO/0
Z80-SIO/1
Z80-SIO/2
Z80-SIO/9

3.95

4.49

10.95

14.95

4.49

16.95

16.95

16.95

16.95

4.0 Mhz
Z80A-CPU 4.95

Z80A-CTC 4.95

Z80A-DART 11.95
Z80A-DMA 16.95

Z80A-PIO 4.95
Z80A-SIO/0 16.95
Z80A-SIO/1 16.95
Z80A-SIO/2 16.95

Z80A-SIO/9 16.95

6.0 Mhz
Z80B-CPU 11.95

Z80B-CTC 13.95

Z80B-PIO 13.95

Z80B-DART 19.95

ZILOG
Z6132 34.95
,Z8671 39.95,

CRYSTALS
32.768 khz
1.0 mhz
1.8432
2.0

2.097152
2.4576

3.2768
3.579535
4.0

5.0

5.0688
5.185
5.7143

6.0

6.144

6.5536
8.0

10.0

10.738635
14.31818
15.0
16.0
17.430
18.0

18.432

20.0

22.1184
32.0

1.95
4.95
4.95
3.95
3.95

3.95

3.95

3.95

3.95

3.95

3.95

3.95

3.95

3.95

3.95

3.95

3.95

3.95

3.95

3.95

3.95
3.95

3.95
3.95

3.95

3.95

3.95

3.95

CRT
CONTROLLERS

I

6845 14.95
68B45 19.95
HD46505SP 15.95
6847 11.95
MC1372 6.95
68047 24.95
8275 29.95
7220 99.95
CRT5027 39.95
CRT5037 49.95
TMS9918A 39.95
DP8350 49.95 J

KEYBOARD
CHIPS

AY5-2376 11.95
.AY5-3600 11.95

8035
8039
INS-8060

INS-8073

8080
8085
8085A-2
8086
8087
8088
8089
8155
8155-2
8156
8185
8185-2

8741
8748
8755

5.95

6.95

17.95

24.95

3.95

5.95

11.95

29.95

CALL
39.95

89.95

6.95

7.95

6.95

29.95

39.95

39.95

24.95

24.95

8200
8202 24.95

8203 39.95

8205 3.50

8212 1.80

8214 3.85

8216 1.75

8224 2.25

8226 1.80

8228 3.49

8231 call

8237 19.95

8237-5 21.95

8238 4.49

8243 4.45

8250 10.95

8251 4.49

8253 6.95

8253-5 7.95

8255 4.49

8255-5 5.25

8257 7.95

8257-5 8.95

8259 6.90

8259-5 7.50

8271 39.95

8272 39.95

8275 29.95

8279 8.95

8279-5 10.00

8282 6.50

8283 6.50

8284 5.50

8286 6.50

8287 6.50

8288 25.00

8289 49.95

DISC
CONTROLLERS
1771
1791
1793
1795
1797
2791
2793
2795
2797
6843
8272
UPD765
1691
2143

16.95

24.95

26.95
49.95
49.95

54.95
54.95
59.95
59.95
34.95
39.95
39.95
17.95
18.95

CONNECTORS
RS232 MALE 2.50
RS232 FEMALE 3.25
RS232 HOOD 1.25

S-100 ST 3.95.

T JDR Microdevices
1224 S. Bascom Ave. • San-Jose, CA 95128,

(408) 995-5430 • Telex 171-110

68000
6800
6802
6808
6809E
6809
6810
6820
6821
6828
6840
6843
6844
6845
6847
6850
6852
6860
6862
6875
6880
6883
68047
68488

6800

68B00
68B02
68B09E
68B09
68B10
68B21
68B45
68B50

68BOO

59.95

3.95

7.95

13.90

19.95

11.95

2.95

4.35

3.25

14.95

12.95
34.95
25.95
14.95
11.95
3.25
5.75

9.95

11.95

6.95

2.25

22.95

24.95

19.95

1MHZ
10.95

22.25
29.95

29.95
6.95

6.95

19.95

5.95

2 MHZ

6500
1 MHZ

6502
6504
6505
6507
6520
6522
6532
6545
6551

6502A
6522A
6532A
6545A
6551A

6502B

2 MHZ

3 MHZ

4.95

6.95

8.95

9.95

4.35

7.95

9.95

22.50
11.85

6.95
9.95

11.95

27.95
11.95

14.95

UARTS
AY3-1014 6.95

AY5-1013 3.95

AY3-1015 6.95

PT1472 9.95

TR1602 3.95

2350 9.95

2651 8.95

TMS6011 5.95

IM6402 7.95

IM6403 8.95

INS8250 10.95

GENERATORS
BIT-RATE

MC14411
BR1941
4702
COM5016
COM8116
MM5307

11.95

11.95
12.95

16.95

10.95

10.95

FUNCTION
MC4024
LM566
XR2206
8038

3.95

1.49

3.75

3.95.

74LS00 .24 74LS173 4
74LS01 .25 74LS174 .51

74LS02 .25 74LS175 a
74LS03 .25 74LS181 2.1

74LS04 .24 74LS189 8.9

74LS05 .25 74LS190 •Oj

74LS08 .26 74LS191 .o|

74LS09 .29 74LS192 . fl

74LS10 .25 74LS193 .71

74LS11 .35 74LS194 ,S

74LS12 .35 74LS195 .01

74LS13 .45 74LS196 , fl

74LS14 .59 74LS197 . fl

74LS15 .35 74LS221 •81

74LS20 .25 74LS240 .9

74LS21 .29 74LS241 •91

74LS22 .25 74LS242 .9

74LS26 .29 74LS243 .9

74LS27 .29 74LS244 .91

74LS28 .35 74LS245 1.4

74LS30 .25 74LS247 .7

74LS32 .29 74LS248 .9

74LS33 .55 74LS249 .9

74LS37 .35 74LS251 .5

74LS38 .35 74LS253 .5

74LS40 .25 74LS257 .5

74LS42 .49 74LS258 .5

74LS47 .75 74LS259 2.7

74LS48 .75 74LS260 .5)

74LS49 .75 74LS266 •5
1

74LS51 .25 74LS273 1.4

74LS54 .29 74LS275 3.3

74LS55 .29 74LS279 •4
1

74LS63 1.25 74LS280 191
74LS73 .39 74LS283 .61

74LS74 .35 74LS290 .8!

74LS75 .39 74LS293 .8!

74LS76 .39 74LS295 .9!

74LS78 .49 74LS298 8!

74LS83 .60 74LS299 1.78

74LS85 .69 74LS323 3.5C

74LS86 .39 74LS324 17
1

74LS90 .55 74LS352 1.2!

74LS91 .89 74LS353 1.2

74LS92 .55 74LS363 1.3

74LS93 .55 74LS364 1.9

74LS95 .75 74LS365 .4

74LS96 .89 74LS366 .4

74LS107 .39 74LS367 M
74LS109 .39 74LS368 M
74LS112 .39 74LS373 9
74LS113 .39 74LS374 .91

74LS114 .39 74LS377 1.31

74LS122 .45 74LS378 1.11

74LS123 .79 74LS379 1.31

74LS124 2.90 74LS385 1.94

74LS125 .49 74LS386 .41

74LS126 .49 74LS390 1.11

74LS132 .59 74LS393 1.1?

74LS133 .59 74LS395 1.15

74LS136 .39 74LS399 1.45

74LS137 99 74LS424 2.99

74LS138 .55 74LS447 .31

74LS139 .55 74LS490 1.99

74LS145 1.20 74LS624 3.95

74LS147 2.49 74LS640 2.20

74LS148 1.35 74LS645 2.2C

74LS151 .55 74LS668 1.65

74LS153 .55 74LS669 185
74LS154 1.90 74LS670 1.45

74LS155 .69 74LS674 9.69
74LS156 .69 74LS682 3.2C
74LS157 .65 74LS683 3.2C
74LS1S8 .59 74LS684 3.2C
74LS160 .69 74LS685 3.2C
74LS161 .65 74LS688 2.40
74LS162 .69 74LS689 3.2C
74LS163 .65 74LS783 24.95
74LS164 .69 81LS95 1.49
74LS165 .95 81LS96 1.49
74LS166 1.95 81LS97 1.49
74LS168 1.75 81LS98 1.49
74LS169 1.75 25LS2521 2.8G
74LS170 1.49 25LS2569 4.25

1983 JDR MICRODEVICES, INC

VISIT OUR RETAIL STORE
\

HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 11

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERIN
TERMS: For shipping include $2 for UPS Ground or $3 for UPS B
Label Air. Items over 5 pounds require additional shipping charg
Foreign orders, include sufficient amount for shipping. There is a 1

minimum order. Bay Area and Los Angeles Counties add 6 v j° o Sa
Tax. Other California residents add 6% Sales Tax. We reserve t

right to substitute manufacturer. Not responsible for typographi
errors. Prices are subject to change without notice. We will match
beat any competitor's price provided it is not below our cost.
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450 NS 250 NS

7400 LINEAR RCA CMOS
)0

)1

)2

)3

)4

)5

)6

>7

)8

)9

10

11

12

13

14

16

17

!0

M
>2

S3

125

26

I
27
28

bo
132

33
37
38

40
42
43
44
45
46
47
Us
}so

51

53
54
60
70
K2
173

(74

l75

I76

180

181

182

183

185

186

189

190

191

192

193

194

195

196

197

1100

[107

1109

H10
mi
1116

1120

1121

1122

1123

1125

1126

M28

.19

.19

.19

.19

.19

.25

.29

.29

.24

.19

.19

.25

.30

.35

.49

.25

.25

.19

.35

.35

.29

.29

29
.29

.45

.19

.29

.45

.29

.29

.19

.49

.65

.69

.69

.69

69
69
.19

.23

.23

.23

.23

.35

29
.34

.33

.45

35

.59

1.10

.95

.50

.59

.35

2.15

.35

.40

.50

.35

.65

.55

.70

2.75
1.75

.30

.45

.45

.55

1.55

1.20

.29

.45

.49

.45

.45

.55

74132
74136
74141
74142
74143
74145
74147
74148
74150
74151
74152
74153
74154
74155
74156
74157
74159
74160
74161
74162
74163
74164
74165
74166
74167
74170
74172
74173
74174
74175
74176
74177
74178
74179
74180
74181
74182
74184
74185
74190
74191
74192
74193
74194
74195
74196
74197
74198
74199
74221
74246
74247
74248
74249
74251
74259
74265
74273
74276
74279
74283
74284
74285
74290
74293
74298
74351
74365
74366
74367
74368
74376
74390
74393
74425
74426
74490

CLOCK
CIRCUITS

IM5314
IM5369
IM5375
IM58167
IM58174
ISM5832

4.95

3.95
4.95

8.95

11.95

6.95

.45

.50

.65

2.95
2.95

.60

1.75

1.20

1.35

.55

.65

.55

1.25

.75

.65

.55

1.65

.85

.69

.85

.69

.85

.85

1.00

2.95

1.65

5.95

.75

89

89
.89

.75

1.15

1.75

.75

2.25

.75

2.00

2.00

1.15

1.15

79
.79

.85

.85

.79

.75

1.35

1.35

1.35

1.35

1.25

1.85

1.95

.75

2.25

1.35

1.95

1.25

.75

2.00

3.75

3.75
.95

.75

.85

2.25

.65

.65

65

.65

2.20

1.75

1.35

3.15

.85

2.55

LM301
LM301H
LM307
LM308
LM308H
LM309H
LM309K
LM310
LM311
LM311H
LM312H
LM317K
LM317T
LM318
LM318H
LM319H
LM319
LM320(see
LM322
LM323K
LM324
LM329
LM331
LM334
LM335
LM336
LM337K
LM337T
LM338K
LM339

.34

.79

.45

.69

1.15

1.95

1.25

1.75

.64

89

1.75

3.95

1.19

1.49

1.59

1.90

1.25

7900)

1.65

4.95

.59

.65

3.95

1.19

1.40

1.75

3.95

1.95

6.95

99

LM340(see
LM348
LM350K
LM350T
LM358
LM359
LM376
LM377
LM378
LM379
LM380
LM380N-8
LM381
LM382
LM383
LM384
LM386
LM387
LM389
LM390
LM392
LM394H
LM399H
NE531
NE555
NE556
NE558
NE561
NE564
LM565

H - TO-5 CAN

74S00
74S00
74S02
74S03
74S04
74S05
74S08
74S09
74S10
74S11
74S15
74S20
74S22
74S30
74S32
74S37
74S38
74S40
74S51
74S64
74S65
74S74
74S85
74S86
74S112
74S113
74S114
74S124
74S132
74S133
74S134
74S135
74S138
74S139
74S140
74S151
74S153
74S157
74S158
74S161
74S162

.32

.35

.35

.35

.35

.35

.40

.35

.35

.35

35

.35

.35

.40

88

.85

.35

.35

.40

.40

.50

1.99

.50

.50

.50

.55

2.75

1.24

.45

.50

.89

.85

.85

.55

.95

.95

.95

.95

1.95

1.95

74S163
74S168
74S169
74S174
74S175
74S181
74S182
74S188
74S189
74S194
74S195
74S196
74S197
74S201
74S225
74S240
74S241
74S244
74S251
74S253
74S257
74S258
74S260
74S274
74S275
74S280
74S287
74S288
74S289-
74S301
74S373
74S374
74S381
74S387
74S412
74S471
74S472
74S474
74S482
74S570
74S571

INTERSIL
ICL7103
ICL7106
ICL7107
ICL7660
ICL8038
ICM7207A
ICM7208

9.50
9.95

12.95

2.95
3.95

5.59

15.95

ORDER TOLL FREE
ALL MERCHANDISE
100% GUARANTEED

7800)
.99

4.95
4.60

.69

1.79

3.75

1.95

2.50

4.50

.89

1.10

1.60

1.60

1.95

1.95

.89

1.40

1.35

1.95

.69

4.60

5.00
2.95
.34

.65

1.50

24.95

2.95

.99

1.95

3.95

3.95

.95

.95

3.95

2.95
1.95

6.95
1.49

1.49

1.49

1.49

6.95

7.95

2.20

2.20

2.20

.95

.95

.95

.95

.79

19.95
19.95

1.95

1.90

1.90

6.89

6.95

2.45

2.45

7.95

1.95

2.98

4.95

4.95

4.95
15.25

2.95

2.95

9000
9316
9334
9368
9401
9601
9602
96S02

1.00

2.50
3.95
9.95
.75

1.50

1.95

LM566
LM567
NE570
NE571
NE592
LM709
LM710
LM711
LM723
LM723H
LM733
LM741
LM741N-14
LM741H
LM747
LM748
LM1014
LM1303
LM1310
MC1330
MC1349
MC1350
MC1358
MC1372
LM1414
LM1458
LM1488
LM1489
LM1496
LM1558H

T = TO-220

1.49 LM1800
.89 LM1812

3.95 LM1830
2.95 LM1871
2.75 LM1872
.59 LM1877
.75 LM1889
.79 LM1896
.49 ULN2003
.55 LM2877
.98 LM2878
.35 LM2900
.35 LM2901
.40 LM3900
.69 LM3905
.59 LM3909

1.19 LM3911
1.95 LM3914
1.49 LM3915
1.69 LM3916
1.89 MC4024
1.19 MC4044
1.69 RC4136
6.95 RC4151
1.59 LM4250
.59 LM4500
.69 RC4558
.69 LM13080
.85 LM13600

3.10 LM13700

K -- TO-3

IC SOCKETS
1-99 100

8 pin ST .13 .11

14 pin ST .15 .12

16 pin ST .17 .08

18 pin ST .20 .18

20 pin ST .29 .27

22 pin ST .30 .27

24 pin ST .30 .27

28 pin ST .40 .32

40 pin ST .49 .39

64 pin ST 4.25 call

ST = SOLDERTAIL
8 pin WW .59 .49

14 pin WW .69 .52

16 pin WW .49 .49

18 pin WW .99 .90

20 pin WW 1.09 .98

22 pin WW 1.39 1.28

24 pin WW 1.49 1.35

28 pin WW 1.69 1.49

40 pin WW 1.99 1.80

WW WIREWRAP
16 pin ZIF 6.75 call

24 pin ZIF 9.95 call

28 pin ZIF 10.95 call

ZIF -- TEXTOOL
(Zero Insertion Force)

LED LAMPS
1I -99 100- up

Red .10 .09

Green .18 .15

Yellow .18 .15

2.37

8.25
3.50

5.49
5.49

3.25

1.95

1.75

2.49

2.05

2.25

85

1.00

.59

1.25

.98

2.25

3.95

3.95

3.95

3.95

4.50
1.25

3.95
1.75

3.25

.69

1.29

1.49

1.49

CA 3023
CA 3039
CA 3046
CA 3059
CA 3060
CA 3065
CA 3080
CA 3081

2.75

1.29
1.25

.90

.90

.75

.10

.65

2.

2.

1.

1.

1.

CA 3160

CA 3082
CA 3083
CA 3086
CA 3089
CA 3096
CA3130
CA3140
CA 3146
1.19

1.65

1.55

.80

2.99
3.49

1.30

1.15

1.85

Tl
TL494
TL496
TL497
75107
75110
75150
75154
75188
75189

TL071
TL072
TL074
TL081
TL082
TL083

4.20

1.65

3.25

1.49

1.95

1.95

1.95

1.25

1.25

75494

Bl
.79

1.19

2.19

.79

1.19

1.19

LF357

75365
75450
75451
75452
75453
75454
75491
75492
75493
89

1.95

59

.39

.39

.39

.39

.79

.79

.89

TL084
LF347
LF351
LF353
LF355
LF356
1.40

2.19
2.19

.60

1.00

1.10

1.10

VOLTAGE
REGULATORS

7805T
7808T
7812T
7815T
7824T

7805K
7812K
7815K
7824K

78L05
78L12
78L15

78H05K
78H12K

.75

.75

.75

.75

.75

1.39

1.39

1.39

1.39

.69

.69

.69

9.95

9.95

TO-220
L =

7905T
7908T
791 2T
791 5T
7924T

7905K
7912K
7915K
7924K

79L05
79L12
79L15

LM323K
UA78S40
K • TO-3

.85

.85

.85

.85

.85

1.49

1.49

1.49

1.49

.79

.79

.79

4.95

1.95

TO-92

DIP
SWITCHES
4 POSITION .85

5 POSITION .90

6 POSITION .90

7 POSITION .95

8 POSITION .95

INTERFACE

HP 5082-7760
MAN 72
MAN 74

FND-357 (359)

FND-500 (503)
FND-507 (510)

LED DISPLAYS
.6 CC
.3" CA
.3"

.375"

.5"

.5"

CC
CC
CC
CA

1.29

.99

.99

1.25

1.49

1.49

8T26 1.59

8T28 1.89

8T95 .89

8T96 .89

8T97 .89

8T98 .89

DM8131 2.95

DP8304 2.29

DS8835 1.99

DS8836 99

MISC.
ULN2003 2.49

3242 7.95

3341 4.95

MC3470 4.95

MC3480 9.00

11C90 13.95

95H90 7.95

2513-001 UP 9.95
2513-002 LOW 9.95

EXAR
XR 2206 3.75
XR 2207 3.75
XR 2208 , 3.75
XR2211 5.25
XR 2240 3.25

r DATA ACQUISITION
ADC0800 15.55 DAC0808 2.95
ADC0804 3.49 DAC1020 8.25

ADC0809 4.49 DAC1022 5.95

ADC0817 9.95 MC1408L6 1.95

LpAC0800 4.95 MC1408L8 2.95^

4000 .29 4527 1.95

4001 .25 4528 1.19

4002 .25 4531 .95

4006 .89 4532 1.95

4007 .29 4538 1.95

4008 .95 4539 1.95

4009 .39 4541 2.64

4010 .45 4543 1.19

4011 .25 4553 5.79

4012 .25 4555 .95

4013 .38 4556 .95

4014 .79 4581 1.95

4015 .39 4582 1.95

4016 .39 4584 .75

4017 .69 4585 .75

4018 .79 4702 12.95

4019 .39 74C00 .35

4020 .75 74C02 .35

4021 .79 74C04 .35

4022 .79 74C08 .35

4023 .29 74C10 .35

4024 .65 74C14 .59

4025 .29 74C20 .35

4026 165 74C30 .35

4027 .45 74C32 .39

4028 .69 74C42 1.29

4029 .79 74C48 1.99

4030 .39 74C73 .65

4034 1.95 74C74 .65

4035 85 74C76 .80

4040 .75 74C83 1.95

4041 .75 74C85 1.95

4042 .69 74C86 .39

4043 85 74C89 4.50

4044 .79 74C90 1.19

4046 .85 74C93 1.75

4047 .95 74C95 99
4049 .35 74C107 .89

4050 35 74C150 5.75

4051 .79 74C151 2.25

4053 .79 74C154 3.25

4060 .89 74C157 1.75

4066 .39 74C160 1.19

4068 .39 74C161 1.19

4069 .29 74C162 1.19

4070 .35 74C163 1.19

4071 .29 74C164 1.39

4072 .29 74C165 2.00

4073 .29 74C173 .79

4075 .29 74C174 1.19

4076 .79 74C175 1.19

4078 .29 74C192 1.49

4081 .29 74C193 1.49

4082 .29 74C195 1.39

4085 .95 74C200 5.75

4086 .95 74C221 1.75

4093 .49 74C373 2.45

4098 2.49 74C374 2.45

4099 1.95 74C901 .39

14409 12.95 74C902 .85

14410 12.95 74C903 .85

14411 11.95 74C905 10.95

14412 12.95 74C906 95

14419 7.95 74C907 1.00

14433 4.18 74C908 2.00

4502 .95 74C909 2.75

4503 .65 74C910 9.95

4508 1.95 74C911 8.95

4510 .85 74C912 8.95

4511 .85 74C914 1.95

4512 .85 74C915 1.19

4514 1.25 74C918 2.75

4515 1.79 74C920 17.95

4516 1.55 74C921 15.95
4518 .89 74C922 4.49

4519 .39 74C923 4.95

4520 .79 74C925 5.95

4522 1.25 74C926 7.95

4526 1.25 74C928 7.95

74C929 19.95

r SOUND CHIPS
i
76477 3.95
76489 8.95

AY3-8910 12.95

AY3-8912 12.95

L MC3340 1.49

miifln^w800-538-5000
(CALIFORNIA RESIDENTS)

CALL US FOR UOLUIYIE QUOTES
MasterCard VISA

1983 JDR MICRODEVICES, INC.
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DIGITAL RESEARCH COMPUTERS
(214) 271-3538

32K S-100 EPROM CARD
PRICE CUT!

$59.95
USES 2716s

Blank PC Board - $34

ASSEMBLED & TESTED
ADD $30

SPECIAL: 2716 EPROM s (450 NS) Are $4.95 Ea With Above Kit.

KIT FEATURES 7

1 Uses *5V only 2716 (2Kx8) EPROM s

2 Allows up to 32K of software on line 1 8

3 IEEE S-100 Compatible

4 Addressable as two independent 16K 9

blocks 10

5 Cromemco extended or Northstar bank
select 11

6 On board wait state circuitry if needed 12

Any or all EPROM locations can be

disabled

Double sided PC board solder-masked

silk-screened

Gold plated contact fingers

Unselected EPROM s automatically

powered down for low power
Fully buffer od and bypassed
Easy and quick to assemble

16K STATIC RAM KIT-S 100 BUSS
PRICE CUT!

cU£.'"^k. _f^ ^ ^

I II II IIXI Ell 111 I
•

Ill III! I II II I II

PRICE CUT

KIT FEATURES
1 Addressable as four separate 4K Blocks
2 ON BOARD BANK SELECT circuitry (Cro-

memco Standard 1

) Allows up to 512K on line'

3 Uses 2114 (450NS) 4K Static Rams
4 ON BOARD SELECTABLE WAIT STATES
5 Double sided PC Board, with solder mask and
silk screened layout Gold plated contact fingers

6 All address and data lines fully buffered
7 Kit includes ALL parts and sockets

8 PHANTOM is jumpered to PIN 67

9 LOW POWER under 1 5 amps TYPICAL from
the +8 Volt Buss
10 Blank PC Board can be populated as

multiple of 4K

BLANK PC BOARD W/DATA-S24

LOW PROFILE SOCKET SET-$9

SUPPORT ICS & CAPS- $12.95

ASSEMBLED & TESTED-ADD $35

any

OUR #1 SELLING
RAM BOARD!

64K S100 STATIC RAM
$229?°
NEW!
LOW POWER!

RAM OR EPROM!

BLANK PC BOARD
WITH DOCUMENTATION

$55

SUPPORT ICt CAPS
$17.50

FULL SOCKET SET
$14.50

FULLY SUPPORTS THE
NEW IEEE 696 S100

STANDARD
(AS PROPOSED)

FOR 56K KIT $199

ASSEMBLED AND
TESTED ADD $50

FEATURES:
* Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs
* Fully support* IEEE 696 24 BIT Extended

Addressing.
* 64K draws only approximately 500 MA.
* 200 NS RAMs ara standard. (TOSHIBA makas
TMM 2016s as faat as 100 NS. FOR YOUR HIGH
SPEED APPLICATIONS.)

* SUPPORTS PHANTOM (BOTH LOWER 32K
AND ENTIRE BOARD).

* 2716 EPROMs may be installed in any of top 48K.
* Any of the top 8K (E000 H AND ABOVE) may

be disablad to provida windows to eliminate
any possible conflicts with your systam monitor,
disk controller, ate.

* Perfect for small systems sinca BOTH RAM and
EPROM may co-exist on tha sama board.

* BOARD may be partially populated aa 56K.

64K SS-50 STATIC RAM
$17900(48K KIT)

NEW!
LOW POWER!

RAM OR EPROM!

BLANK PC BOARD
WITH

DOCUMENTATION
$52

SUPPORT ICa + CAPS
$18.00

FULL SOCKET SET
$15.00

56K Kit $219

64K Kit $249

ASSEMBLED AND
TESTED ADD $50

FEATURES:
* Uses naw 2K x 8 (TMM 2016 or HM 6116) RAMs.
* Fully supports Extended Addressing.
* 64K draws only approximately 500 MA.
* 200 NS RAMs ara standard. (TOSHIBA makas
TMM 2016s as fast as 100 NS. FOR YOUR HIGH
SPEED APPLICATIONS.)

* Board is configured as 3-1 6K blocks and 6-2K
blocks (within any 64K block) for maximum
flexibility.

* 2716 EPROMs may be installed anywhere on
Board.

* Top 16K may be disablad in 2K blocks to avoid
any I/O conflicts.

* One Board supports both RAM and EPROM.
* RAM supports 2MHZ oparatlon at no extra

chargaf
* Board may be partially populatad In 16K

increments.

STEREO! ***,
S-100 SOUND COMPUTER BOARD

32K S100 EPROM/STATIC RAM
At last, an S-100 Board that unleashes the full power of two
unbelievable General Instruments A Y3-8910NMOS computer
sound IC's Allows you under total computer control to
generate an infinite number of special sound effects for
games or any other program Sounds can be called in BASIC.
ASSEMBLY LANGUAGE, etc
KIT FEATURES:
* TWO Gl SOUND COMPUTER ICS
FOUR PARALLEL I/O PORTS ON BOARD
USES ON BOARD AUDIO AMPS OR YOUR STEREO
ON BOARD PROTO TYPING AREA
ALL SOCKETS. PARTS AND HARDWARE ARE INCLUDED

COMPLETE KIT!

55995
(WITH DATA MANUAL)

BLANK PC
BOARD W/DATA

$27.50

PC BOARD IS SOLDERMASKED. SILK SCREENED. WITH GOLD CONTACTS
EASY, QUICK, AND FUN TO BUILD WITH FULL INSTRUCTIONS
USES PROGRAMMED I/O FOR MAXIMUM SYSTEM FLEXIBILITY PRICE

Both Basic and Assembly Language Programming examples are included CUT!
SOFTWARE:

SCL™ is now available! Our Sound Command Language makes writing Sound Effects programs
a SNAP* SCL" also includes routines for Register-Examine-Modify. Memory-Examine-Modify.
and Ray-Memory. SCL" is available on CP/M* compatible diskette or 2708 or 2716. Diskette -

$24.66 2706 - $16.66 2716 - $26.66. Diskette includes the source EPROMS are ORG at
E000H (Diskette la 8 Inch Soft Sectored)

NEW! G.I. COMPUTER SOUND CHIP
AY3-8910 As featured in July. 1979 BYTE! A fantastically powerful Sound & Music
Generator Perfect for use with any 8 Bit Microprocessor Contains: 3 Tone Channels.
Noise Generator, 3 Channels of Amplitude Control. 16 bit Envelope Period Control. 2-8
Bit Parallel I/O. 3 D to A Converters, plus much more! All in one 40 Pin DIP. Super easy
interface to the S-100 or other busses $9.95 PRICE CUTI
SPECIAL OFFER: tH+*fr each Add $3 for 60 page Data Manual.

NEW! FOUR FUNCTION B<

EPROM II

FULL
EPROM KIT

$80 00

AST EPROM
ADD $35.00

NEW!
BLANK

PC BOARD
WITH DATA

S3S.SS

Wa took our vary popular 32K S100 EPROM Card and addad
additional logic to craata a mora versatile EPROM/RAM Board.

SUPPORT
IC'S

PLUS CAPS
$23.00

FULL
SOCKET SET

in

Digital Research Computers
P.O. BOX 461565 • GARLAND, TEXAS 75046 • (214) 271-3538

FEATURES: * This one board can be used in any one of four ways:
A As a 32K 2716 EPROM Board
B. As a 32K 2732 EPROM Board (Using Every Other Socket)
C. As a mixed 32K 2716 EPROM/2K x 8 RAM Board
D. As a 32K Static RAM Board

* Uses New 2K x 8 (TMM2016 or HM6116) RAM's
* Fully Supports IEEE 696 Buss Standard (As Proposed)
* Supports 24 Bit Extended Adressing
* 200 NS (FASTI) RAMS are standard on the RAM Kit
* Supports both Cromemco and North Star Bank Select
* Supports Phantom
* On Board wait State Generator
* Every 2K Block may be disabled
* Addressed as two separate 16K Blocks on any 64K Boundary
* Perfect for MP/M* Systems
* RAM KN Is very low power (300 MA typical)

32K STATIC RAM KIT — S139.95
For RAM Kit A&T Add S40

TERMS: Add $2.00 postage. We pay balance Orders under $15 add 75$
handling. No COD. We accept Visa and MasterCharge. Tex. Res. add 5%
Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50. add
85$ for insurance.

*TM OF DIGITAL RESEARCH INC. (CALIF.) WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH INC. (CALIF.) THE SUPPLIERS OF CPM SOFTWARE



"THE ORIGINAL BIG BOARD"
OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC

SINGLE BOARD COMPUTER KIT!
Z-80 CPU! 64K RAM!

(DO NOT CONFUSE WITH ANY OF OUR FLATTERING IMITATORS!)MM
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THE BIG BOARD PROJECT: With thousands sold worldwide and over two years of field experience, the Big

Board may just be one of the most reliable single board computers available today. This is the same design that

was licensed by Xerox Corp. as the basis for their 820 computer.

The Big Board gives you the right mix of most needed computing features all on one board. The Big Board was
designed from scratch to run the latest version of CP/M*. Just imagine all the off-the-shelf software that can be
run on the Big Board without any modifications needed.

*31 92?
(64K KIT
BASIC I/O)

FULLY SOCKETED! FEATURES: (Remember, all this on one board!)

SIZE: 872 x 13 3
4 IN.

SAME AS AN 8 IN. DRIVE.
REQUIRES: +5V @ 3 AMPS

- 12V @ .5 AMPS.

64K RAM
Uses Industry standard 4116 RAM's. All 64K is available to the user, our VIDEO
and EPROM sections do not make holes in system RAM. Also, very special care

was taken in the RAM array PC layout to eliminate potential noise and glitches.

Z-80 CPU
Running at 2.5 MHZ. Handles all 4116 RAM refresh and supports Mode 2

INTERUPTS. Fully buffered and runs 8080 software.

24 x 80 CHARACTER VIDEO
With a crisp, flicker-free display that looks extremely sharp even on small

monitors. Hardware scroll and full cursor control. Composite video or split video
and sync. Character set is supplied on a 2716 style ROM, making customized
fonts easy. Sync pulses can be any desired length or polarity. Video may be
inverted or true. 5x7 Matrix - Upper & Lower Case.

SERIAL I/O (OPTIONAL)
Full 2 channels using the Z80 SIO and the SMC 81 16 Baud Rate Generator. FULL
RS232! For synchronous or asynchronous communication. In synchronous
mode, the clocks can be transmitted or received by a modem. Both channels can

be set up for either data-communication or data-terminals. Supports mode 2 Int.

Price for all parts and connectors: $39.95

FLOPPY DISC CONTROLLER
Uses WD 1771 controller chip with a TTL Data Separator for enhanced reliability.

IBM 3740 compatible. Supports up to four 8 inch disc drives. Directly compatible
with standard Shugart drives such as the SA800 or SA801. Drives can be
configured for remote AC off-on. Runs CP/M* 2.2.

BASIC I/O

Consists of separate parallel port (Z80 PIO) for use with an ASCII encoded
keyboard for input. Output would be on the 80 x 24 Video Display.

TWO PORT PARALLEL I/O (OPTIONAL)
Uses Z-80 PIO. Full 16 bits, fully buffered, bi-directional. Uses selectable hand
shake polarity. Set of all parts and connectors for parallel I/O: $19.95

REAL TIME CLOCK (OPTIONAL)
Uses Z-80 CTC. Can be configured as a Counter on Real Time Clock. Set of all

parts: $9.95

BLANK PC BOARD — $119
The blank Big Board PC Board comes complete with full

documentation (including schematics), the character ROM,
the PFM 3.3 MONITOR ROM, and a diskette with the source

of our BIOS, BOOT, and PFM 3.3 MONITOR.

CP/M* 2.2 FOR BIG BOARD
The popular CP/M* D.O.S. to run on Big Board is available for $139.00.

BIG BOARD SOFTWARE SPECIAL — $149
Through special arrangement with CDL we offer a powerful package of TDL Z-80
software that has a suggested retail of almost $600. Includes: Extended Disk
Business Basic, ZEDIT text editor, MACRO II Macro Assembler, LINKER,
DEBUG I and DEBUG II. Supplied on 8 in. diskette with extensive manual.

PFM 3.3 2K SYSTEM MONITOR
The real power of the Big Board lies in its PFM 3.3 on board monitor. PFM commands include: Dump Memory, Boot CP/M*, Copy, Examine, Fill Memory, Test Memory, Go To,

Read and Write I/O Ports, Disc Read (Drive, Track, Sector), and Search PFM occupies one of the four 2716 EPROM locations provided. Z-80 is a Trademark of Zllog.

Digital Research Computers
** (OF TEXAS)

P.O. BOX 461565 • GARLAND, TEXAS 75046 • (214)271-3538

TERMS: Shipments will be made approximately 3 to 6 weeks after we
receive your order. VISA, MC, cash accepted. We will accept COD's (for the
Big Board only) with a $75 deposit. Balance UPS COD. Add $4.00 shipping.

USA AND CANADA ONLY

"TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE
**1 TO 4 PIECE DOMESTIC USA PRICE.



CONCORD 2910 B E. La Palma

COMPUTER Anaheim, Ca. 92806

i
(714) sendVoo

632-6790 caUog

CHECK- M

10.MIN ORDER/ CA RES ADO 6% NO RO. BOX
SHIPnntN I d|

ALLIW ?WKS DEL T If

PEIWUL CHECK IS IEIT store Hours:

reight:

1*10 -49 ->2P0 $250-499

-

$9P0
50 -99 -4QO 500-999—119°
100-240-8PO 1000- UP— Call

|

Weekdays
10 to 6pm.

I Saturday.. _
10to3pm.

{Diskette SALE!!
"Wabash*

5^4 fetch

SS/$D*7750 *21.00

Bare Bones APPLE II
EURO

Keyboard
48KRAM

2tenpaks 15.00,a ISPOg,paKs

SS/UD 26.00 28.00

DS/UD31.00 35.00

[qty
:
price avail

I

Authorized Wabash Dist.

Pwr. Supply

REAL-TIME CLOCK
CALENDAR ( MSM 5832 )

*6.45
V/SttCi

XTAL

'..50

Microswitch: Power Supply: APPLE
Keyboard . w/ Purchase '.Reference Man I

$75.00 : ^75.oo : M8.00

BORDER LINEi^r

(800)435-0907
(Outside Calif.)

Please use for Ordering !

!

monitors

zenith *zvm-121
12in. 15MHz /GREEN Phos

* 94.00...

j.'cs.*kG-i2
12in 18 MHz /GREEN Phos.
Nan- Glare Scraan $ 114 00

'BMC*BM-AU9191U
13in. XOLOR'

f.
324.00

.

BMC#BMi40iRGB
13in "RGB* COLOR ^--a-
with Apple interface! ! '425.00

DISK DRIVE FOR APPLE!!
. metal cabinet "SLIM LINE''

•35 track $1AR HO
. with contcard g^J,w
D.C.Hayes

Mtcromodamll —*31O00

Smartmodam —'245.00
300Bajd

Micjomodam TOO—*36500

IC MASTER
2 Vols

H2.95

SYSTEM SAVER R>r apple

•Power AC Filter

• Mounts Outside $73.95

BMC "HALF- HIGH"
•Apple compat. Drive
•Control card

$325.00

"DATAFAX"
A computerized filing

system using database
programming.

$159.00
(APPLE)

Diskette Storage BOX
5l*iru

5/
: Bin. 5

2 50./i1OPO:n50^$15.OO

SPECIALS

2764— $12.50

21141-2— 8/*13.95

UPD 765-^2495

78H05— *5.95
(5amp 5v.)

Flip & File

Disk Storage Box

!

Holds 50 Diskettes

5*4 - *19.95

8 - *23.95

TEXTOOL
Z.I.F.^

16pin

24pin

Power Supply for apple
V,t 5-3.5A
12- 2.0a $ _ .

-5- sooma 79.50
-12— 500ma

$7.95

7400
7400
7402
•7403
7404
7405
7406
7408
7409
7410
7412
7413
7414
7416
7420
7425
7426
7427
7429

74LS
74LSOO
74LS02
74LS03
74LS04
74LS05
74LS08
74LS09
74LS10
74LS11
74LS12
74LS13
74LS14
74LS15
74LS20
74H21
74LS22
74LS26
74LS27
74LS28
74LS30
74LS32
74L*33
74LS37
74LS38
74LS42
74LS48
74LS49
74IS51
74LS54

74S
74S00
74S02
74S03
74S04
74S05
74S08
74S09
74S10
74S11
74S15
74S20
74S22
74S30

8000

8038
8080A
8085A

RANASystems 'Apple Drive
1

$3959° w/ Controller

*325PO "/o Controller

COMPONENTS
18

18
18
18
21

25
22
17

17

21

21

32
25
18
24
29
25
40

21

24
24

23
20
24
24
23
30
29
40
45
29
24
20
24
26
28
28
24
27
35
30
32
45
75
75
24
25

7430
7437
7438
7440
7443
7444
7445
7447
7448
7450
7451
7454
7472
7474
7475
7476
7480

74LS55
74ls73
74LS74
74LS75
74LS76
74LS78
74LS83
74LS85
74LS86
74LSSO
74LS91
74LS92
74LS93
74LS95
74LS96
74LS107
74LS109
74LS112
74LS1 3

741 "5. 14

74LS122
74LS123
74LS12S
74LS126
74LS132
74LS133
74LS136
74LS137
74LS138

17

21

24
16
48
69
55

7482
7485
7486
7489
7490
7491
7492

«5 7493
55 7494
16
18
16
23
28
36
30

7495
74107
74109
74110
74121
74122
74123

46 74125

30 74S32
30 74S37
30 74S38
30 74S50

74S51
74S64
74S65
74S74
74S65
74S86
74S1 12

74S124
74S132

30
30
35
35
35
35
35
35
30

25
36
35
38
38
42
48
60
30
50
85
SO
50
65
89
38
38
38
36
38
45
85
45
48
58
55
38
85
SO

40
85
85
25
25
35
35
50

1 25
35
45

2 50
1 10

74LS139
74LS145
74LS147
74LS148
74LS151
74LS153
74LS154
74LS155
74LS156
74LS157
74LS158
74LS160
74LS161
74LS162
74LS163
74LS164
74LS165
74LS166
74LS168
74LS169
74L3170
74LS173
74LS174
74LS175
74LS181
74LS190
74LS191
74LS192
74LS193

74S138
MS I 40

74S151
74S157
74S158
74S161
74S163
74S174
74S175
74S182
74S188
74S189

65
50
35

3 25
30
35
35
30
65
45
30
38
45
26
35
39
35

50
1 15

1 75
1 35
55
50

1 75
75
75

55
65
69
85
69
85
65
85

1 75
1 55
1 55
1 35
65
55
85

1 95
89
89
75
75

74126
74136
74141
74145
74148
74152
74153
74154
74155
74160
74161
74164
74165
74166
74173
74174
74175

74LS194
74LS195
74LS196
74LS197
74LS221
74LS240
74LS241
74LS242
74LS243
74LS244
74LS24S
74LS247
74LS248
74LS249
74LS251
74LS253
74LS257
74LS2S8
74LS259
74LS260
74LS266
74LS273
74L«279
74LS280
74LS283
74L»290
74LS293
74LS295
74LS298

85 74S194
40 74S195
95 74S201
95 74S240
95 74S241

1 75 74S244
3 75 74S251
95 74S253
95 74S2S7

1 75 74S2S8
1 55 74S260
4 95 74S275

45
39
49
45

1 20
55
55

1 25
55
65
65
69
69
90
65
89
75

85
85
75
75
95
95
95
95

1 25
85

1 65
1 10
1 10
1 10
55
55
50
55

1 25
55
55

1 45
45

1 85
65
95
85
95
65

1 25
1 25
6 50
1 95
195
2 95
85
85
85
65
55

12 95

74176
74177
74180
74182
74166
74190
74191
74192
74194
74195
74197
74221
74279
74293
74296
74367
74393

74LS299
741*323
74LS352
74LS3S3
74LS365
74LS366
74LS367
74LS368
74LS373
74LS374
74LS375
74LS377
74LS378
74LS379
74LS386
74LS390
74LS393
74LS395
74LS399
74LS490
74LS623
74LS668
74LS669
74LS670
74LS683
74LS68S
74LS687
74LS783

74S280
74S287
74S288
74S289
74S299
74S373
74S374
74S387
74S454
74S471
74S472
74S474

75
75
65
75

650
75
75
65
66
75
60

1 10
65
•A
65
55

1 35

195
4 55
105
105
45
45
75
45
90
95
75
95
95

1 10
45

1 15
1 15

1 15
1 25
1 75
1 75
1 25
1 25
1 45
2 75
2 75
3 50
1695

1 75
2 95
1 75

5 95
5 95
2 45
2 45
1 90
450
4 75

4 75
4 75

LINEAR

LM300H
LM301N
LM301H
LM307H
LM308AN
LM309K
LM310
LM311
LM317K
LM318H

35
30
45
45

2 25
1 25
1 45
50

3 85
1 45

LM322 1 55
LM323K 4 95
LM324 55
LMV» '«••>

LM348 1 25
LM358 65
LM380 r to

LM381 185
LM386 140
LM531 195

LMS55
LM556
LM558
LM565
LM566
LM703
LM709
LM710
LM711
LM720

LM723
LM733
LM741 8
LM741N 14

LM741H
LM747
LM775
1330
1349
1350

1358
1372
1456
1488
1489
1496
1889
4501
4558

27
1 10
2 45
95

1 45
75

40
75
49

1 75

55
95
35
35
35
65
25

1 60
1 75
1 15

1 3S
4 95
55
85
85
85

1 55
1 50
75

VOlTAGC
ncgui atoms

2 55
3 75
8 50

8155
8202

7 95
24 50

8212
8224

2 95
1 78

8251A
8255

575 8279 8 50
445 8748 8 22 50

RAMS
2016 200NS
2101

4 10 2^02
195 2111

85
2 95

2114L2 165 4116150NS
4116 200NS 8/11 95 4164 20ONS

8/1395 4164 1 SONS
6 25

7 25 1

6500-6800

6502
6522
6532

5 95
6 75
1025

6800
6802
6809

6 25
7 75

12 50

6810
6821
6840

2 95
300

10 50

6845 12 50
6847 1 1 95
6850 3 25

6852
6860

5 25
9 50

EPROMS
1702 3 95 2716 3 25 2532 8 25 2732 4 95 2764 1250

2708 3 95

Z80
Z80CPU
Z80CTC

3 95
5 95

Z80PIO
ZSOSIO/2

5 95
12 50

Z80SIO 1550 Z80ACPU 6 00
ZBOACTC 8 50

Z80APIO 6 25

108 Microcomputing, July 1983 Circle 297 on Reader Service card.



G. MICRO
74LS

LSOO .24 LS164 .60

LS02 .24 LS165 .85

LS03 .24 LS166 .99

LS04 .24 LS169 1.25

LS05 .24 LS174 .50

LS08 .24 LS175 .50

LS10 .24 LS181 1.99

LS11 .24 LS191 .90

LS12 .30 LS192 .80

LS14 .50 LS193 .80

LS20 .24 LS195 .65

LS21 .25 LS221 .80

LS27 .24 LS240 .75

LS30 .24 LS241 .80

LS32 .36 LS242 .90

LS42 .49 LS243 .90

LS51 .24 LS244 .90

LS74 .30 LS245 1.50

LS85 .60 LS251 .50

LS86 .39 LS257 .45

LS90 .50 LS258 .45

LS93 .55 LS266 .50

LS109 .39 LS273 1.25

LS112 .39 LS279 .45

LS123 .75 LS283 .60

LS124 2.75 LS290 .85

LS125 .45 LS293 .85

LS132 .50 LS298 .89

LS133 .49 LS299 1.60

LS138 .50 LS366 .45

LS139 .50 LS367 .40

LS151 .50 LS368 .40

LS153 .50 LS373 .99

LS154 1.75 LS374 .75

LS155 .50 LS375 1.19

LS156 .55 LS377 1.49

LS157 .60 LS378 .85

LS161 .60 LS390 1.19

LS162 .65 LS393 1.19

LS163 .50 LS399 .99

TTL
7400 . .

.

. .19

7402 . .

.

. .19

7404 . .

.

. .19

7406 . .

.

. .19

7408 . .

.

. .19

7410 . .

.

. .19

7438 . .

.

. .22

7440 . .

.

. .19

7474 . .

.

. .29

7486 .

.

. .29

74109 . . .45

74125 . . .49

74154 . 1.19

74175 .

.

. .79

74367 .

.

. .59

74S

74S04 . .30

74S138 . .80

74S240 1.99

74S244 1.99

EPROM
1702A 256X8 1 us 2.00

2708 1KX8 450 n.s 2.20

27A08 1KX8 350 n.s 3.95

2758 1KX8 +5V 450 n.s . . 3.95

2716 2KX8
450 n.s 3.20

2716-1 2KX8 350 n.s 7.95

2732 4KX8 450 n.s 4.75

2732A-2 200 n.s 6.95

2732A-3 4K x 8 300 n.s. . . 5.95

2532 4KX8 450 n.s 7.00

2764 - 450 n.s 9.95

2764-30 300 n.s 11.25

2764-25 250 n.s 12.50

EPROM SPECIAL
We bought a large quantity of

2708s from a computer
manufacturer who redesigned

their boards. We removed them
from sockets, erased and
verified them, and now we offer

the savings to you. Complete
satisfaction guaranteed.

2708

$1.49 or 10/$ 12.00

STATIC RAM
TMM2016-2KX8
200 n.s 8/39.95

2101-1 -256X4

500 n.s 1 .00

21L02-1KX1 250 n.s. L.P. . .75

2102AL-4 L.P. 450 n.s 49

2114L-3 1KX4 300 n.s.

L.P 2.75 8/16.00

TMS4044 (MCM6641 C-25)

4KX1 250 n.s 8/8.00

TMS4046 450 n.s 1.00

5101E-8 -256X4 -

CMOS $1.00

HM6116P-4-2KX8

200 n.s. CMOS 8/39.95

6501-5 256X4 - CMOS - Data

Retention 2 Volts - 22 Pin -

200 n.s. Typ. - 5V - Very

Low Power 1 .50

6514-J-5 1KX4-CMOS Super
Low Power 350 n.s. Similar

to 2114 Same Pin Out . 2.00

8108-5 1KX8 NMOS 500 NS
22 Pin 2.00

4K STATIC RAMS
LESS THAN 50C EACH

MK4104J-4 - 250 N.S. 18 Pin

Ceramic Computer Mfg.

Surplus. PRIME. Fully Static.

Easy to Use. Has Same Pin Out

as TMS4044, but slightly

different timing. With Specs.

(Mostek)

8 for 5.00 32 for 15.95

VERY LOW POWER!

P. 0. Box 280298 Dallas, Texas 75228

(214) 271-5546

DYNAMIC RAM
5280N-5 (2107B-4 • TMS4060)
4KX1 8/3.95

4027-4KX 1-250 n.s 1.00

4116-16KX1-250 n.s. ... 8/9.00

4116-16KX1-200 n.s. .. 8/11.50

4164- +5v 64K 200 n.s. 8/48.00

8000
80C35C 4.50

8035 2.95

8039 3.95

8080A 2.00

8085 5.95

8085A-2 7.00

8088 20.00

8748 15.95

8212 1.25

8214 2.00

8216 1.50

8224 1.50

8228 3.00

8251 3.95

8253 2.95

8255 3.25

8257 6.00

8275 19.95

8279-5 7.95

Z80 2.5 MHZ CPU 3.50

Z80CTC 3.75

Z80DMA-DMA 9.95

Z80PIO 3.95

Z80SIO/O 16.95

Z80A-4MHZ CPU 4.95

Z80A DART 9.95

Z80A-PIO 5.95

Z80ASIO/O 19.95

Z80B6MHZCPU 14.95

262.144 Khz 75
300.000 1.00

1.5432 Mhz 1.25

2.000000 2.49
3.000 1.15

3.579545 75
3.579545 - HC18 1.19
4.000 2.49

4.433618 75
4444.000 1 .25

4.914304 1.50

4.9152 1.00

4.916 Bd. Rate 1.99

5.000000 1.50

5.0688 2.49

5.616 1.59

8.000 1.99

9.90000 1.25

10.69425 2.49

10.695000 1.59

10.8864 1.49

11.088 1.59
14.31818 2.49
91.000 1.00

SOCKETS
Low Profile SOLDER TAIL

6 Pin

8 Pin

14 Pin

16 Pin

18 Pin

20 Pin

24 Pin

28 Pin

40 Pin

14/1.00

13/1.00

10/1.00

8/1.00

8/1.00

7/1.00

6/1.00

6/1.00

5/1.00

CRT CONTROLLERS

BUY $10

GET $1.00 - FREE CHOICE

6500
6502 4.50

6522 6.95

6551 10.00

6802 5.00

6810 2.00

6821 2.95

6850 2.60

1771 Single Density .... 15.00

1791 Double Density ... 20.00

1793 22.00

1797 20.95

5027 Programmable -

24x80 10.95

5037 6.95 10/6.00

68B45 - Motorola

(HD46505SP) CRT
Controller - 2MHZ .... 17.50

8275 19.95

TR1602-UART same as

AY5-1013 1.99

1863 3.95

IM6402-+5V High speed

UART-AY5-1013 pin out 1.65

INS 8250B 9.95

AY3-8910 w/60 pg.

manual 9.95

8T97 49

MC 1408L6 D to A
8 Bit 1.79

8002 Char. Gen 11.95

DM8131 1.50

14 pin dip Shunt 4/1.00

16 pin dip Shunt 3/1.00

3341 F.I. F.0 3.50

DAC08CN - 8 Bit D to A . 1.79

UPD371 - Cassette

Controller 2.50

TMS4103J - Char. Gen. . . 4.00

2513 4.95

MISCELLANEOUS

TERMS (Unless specified elsewhere) Add S1 50 postage, we pay balance. Orders over S50 00 add 85c for insurance No COD. Texas Res. add 5 Tax 90 Day

Money Back Guarantee on all items. All items subject to prior sale. Prices subject to change without notice. Foreign orders U.S. funds only We cannot ship to

Mexico. Countries other than Canada, add S3.50 shipping and handling.
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Circle 48 on Reader Service card.

S-100 ^ ADncMEMQRYBOARDS
64K STATIC RAM - Jade

Uses new 2K x 8 static RAMs. fully supports IEEE 696 24 bit

extended addressing, 200ns RAMs. lower 32K or entire

board phantomable, 2716 EPROMs may be subbed for

RAMs, any 2K segment of upper 8K may be disabled, low
power typically less than 500ma

MEM-99152B Bare board
MEM-99152K Kit less RAM
MEM-32152K 32K kit

MEM-56152K 56K kit

MEM-64152K 64K kit

Assembled & Tested

$49.95

$99.95

$199.95

$289.95

$299.95

add $50.00

EXPANDORAM III

ExpandoRAM III expandable from64K to256K using 64KX1
RAM chips, compatible with CP/M. MP M. Oasis.

& most other Z-80 based systems, functions as ultra-high

speed disk drive when used with optional RAMDISK
software.

MEM-65064A 64 K A & T $474.95
MEM-65128A 128K A & T $574.95
MEM-65192A 192K A & T $674.95
MEM-65256A 256K A & T $774.95

SFC-55009000F RAMDISK sftwr CP M 2 2 $44.95

SFC-55009000F RAMDISC with EXRAM III $24.95

hZTIF.TY PRINTERS,

Letter Quality Printer - BMC
Wordstar compatible, Diablo protocals. proportional

and incremental spacing. 16 CPS bi-directional printing.

10, 12, or 15 CPI. up to 17-inch wide paper Available

in parallel or serial versions

PRD-52001 Parallel $799.00
PRD-52002 Serial $829.00
PRA-52000 Tractor option $159.95

380Z by Data Terminals & Communications
Based on the s?me quality mechanism as the Comrex printer

the 380Z contains electronic enhancements that allow it to

print at speeds up to 32 CPS Other features include a 48K
buffer, proportional spacing, and Diablo 1640/1650/630
compatible protocol Comes with printwheel, ribbon and
users manual Serial, parallel, and IEEE 488 interfaces

standard

PRD-11300 3802 printer

PRA-11000 Tractor option

PRA-12000 Cut Sheet Feeder

$1295.00
$169.95
$699.95

Printers From JADE
SEIKOSHA 70" Graphics. 30 CPS
OKIDATA 82 70" 720 CPS
OKIDATA 92 70" 760 CPS
OKIDATA 93 75" 760 CPS
OKIDATA 83 75 720 CPS
OKIDATA 84 75" 200 CPS
OKIDATA 2350 75 350 CPS
OKIDATA 2410 75 350 CPS
DAISYWRITER 2000 48K Daisywheel
GEMINI 10 700 CPS with Graphics _
GEMINI 15 75" with Graphics

COMREX CR1

$229.95

_ CALL
_ CALL
_ CALL
_ CALL
_ CALL
__ CALL
_ CALL
$1395.00

$349.95

$499.95

$849.95

EPROMERASERS
ULTRA-VIOLET EPROM ERASERS

Inexpensive erasers for industry or home

XME-3100A Spectromcs wo timer $69.50
XME-3101A Spectronics with timer $94.95
XME-3200A Logical Devices $49.95

§1 ftj I J 1 1 1 1 Hi

4*r "^

S-100
I/O BOARDS

THE BUS PROBE - Jade
Inexpensive S-100 Diagnostic Analyzer

TSX-200B Bare board $59.95

TSX-200K Kit 129.95

TSX-200A A & T $159.95

I/0-4 - SSM Microcomputer
2 serial I/O ports plus 2 parallel I/O ports.

IOI-1010A4 & T $249.95

I/0-5 - SSM Microcomputer
Two serial & 3 parallel ports, 110-19.2K Baud

IOI-1015A A & T $289.95

INTERFACER 4 - CompuPro
3 serial, 1 parallel. 1 Centronics parallel.

IOI-1840A A <S T

IOI-1830C CSC
$314.95

$414.95

s-100 _^_
cdpdm BOARDS

PB-1 - SSM Microcomputer
2708, 2716 EPROM board with on-board programmer

MEM-99510K Kit with manual $154.95
MEM-99510A A & T with manual $219.95

PROM-100 - SD Systems
2708, 2716, 2732 EPROM programmer with softrware

MEM-99520K Kit with software $189.95
MEM-99520A A & T with software $249.95

32K PROM/RAM Board
The 32K S-100 PROM/RAM board can hold up to 16 each
2716 style EPROMs, 6116 style RAMs, or 8 each style

EPROMs. This board was designed to fit into holder S-100
systems as well as the newer IEEE-696 machines. Uses 5

volt only EPROM/RAMs, allows operation as a 2K to 32K
board, meets IEEE-696 S-100 proposed standard,

addressable as two 16K blocks on any 64K page, supports
Cromemco as well as Northstar bank select, perfect for

MP/M systems

MEM-99153B Bare board & manual $49.95
Kit with No RAM $89.95MEM-99153K

MEM-99153A
MEM-16153K
MEM-16153A
MEM-32153K
MEM-32153A

A & T with No RAM .

Kit with 16K RAM _
A & T with 16K RAM
Kit with 32K RAM _
A & T with 32K RAM

Call Us For Lowest Prices On EPROMs - 2732s

$139.95
$129.95
$179.95

$179.95
$229.95
_ $4.90

DUAL DISK
SUB-SYSTEMS,

Disk Sub-Systems - Jade
Handsome metal cabinet with proportionally balanced]
flow system, rugged dual drive power supply, power a
kit, power switch. Imecoard. fuse holder, cooling fan, ne\

mar rubber feet, all necessary hardware to mount 2-8"

drives, power supply, and fan. does not include signal cai

Dual 8" Sub-Assembly Cabinet

END-000420 Bare cabinet

END-000421 Cabinet kit

END-000431 A & T

- $4<

$1!

$24<

8" Sub-Systems - Single Sided, Double Density

END-000423 Kit w/2 Siemens FD100-8DS $65(

END-000424 A & T w 2 Siemens FD100-8DS $69*

END-000433 Kit w'2 Shugart SA-801RS $99S

END-000434 A & T w 2 Shugart SA-801RS $119*

8" Sub-Systems • Double-Sided Double Density

END-000426 Kit w/2 Qume DT-8s $122*

$1424.

_ $127*

_ $147<

END-000427 A & T w 2 Qume D-8s

END-000436 Kit w 2 Shugart SA-851RS
END-000437 A & T w/2 Shugart SA-851RS

8" SLIMLINE
SUB-SYSTEMS

Dual Slimline Sub-systems - Jade
Handsome vertical cabinet with scratch resistant bal

enamel finish, proportionally balanced air flow system, qi

cooling fan. rugged dual drive power supply, power cab\

power switch, line cord, fuse holder, cooling fan.

necessary hardware to mount 2-8" slimline disk drives. d<)

not include signal cable

Dual 8 Slimline Cabinet

END-000820 Bare cabinet

END-000822 A & T w/o drives

$59

$17!

Dual 8" Slimline Sub-Systems

END-000823 Kit w/2 SS DD
END-000824 A & T w/2 SS DD
END-000833 Kit w/2 DS DD
END-000834 A & T w/2 DS DD

- $919
-$949
$1149
$1179

S-100
CPU BOARDS

SBC-200 - SD Systems
4 MHz Z-80A CPU with serial & parallel I/O, IK RAA
ROM space, monitor PROM included.

CPC-30200A A & T $3;

THE BIG Z - Jade
2 or 4 MHz switachable Z-80 CPU board with serial l\

accommodates 2708, 2716, or 2732 EPROM. baud rates tr\

75 to 9600

CPU 30201B Bare board wmanual
CPU-30201K Kit with Manual
CPU-30201A A & T with Manual _

$3!

$1491

$199|

2810 Z-80 CPU - CCS.
2 or 4 MHz Z-80 CPU with serial 10 port & on board mon{
PROM, front panel compatible

CPU-30400A A & T with PROM $28'

CPU-Z CompuPro
2 or 4 MHz Z80A CPU. 24 bit addressing.

CPU -30500A 2/4 MHz A & T

CPU-30500C 3/6 MHz CSC
$27<

$374

8085/8088 - CompuPro
Both 8 & 16 bit CPUs, standard 8 bit S-100 bus. up to 8 Ml
accesses 16 Megabytes of memory
CPU-20510A 6 MHz A & T $398]
CPU-20510C 6 8 MHz CSC $497

PLACE ORDERS TOLL FREE
Continental U.S.

800-421-5500
Inside California

800-262-1710

For Technical Inquires
or Customer Service call:

213-973-7707
We accept cash, checks, credit cards, or Purchase Orders from qualified firms and institutions.

Minimum prepaid order $15.00 California residents add 6 1
/2% tax. Export customers outside the US or Canada please

add 10% to all prices. Prices and avalllblllty subject to change without notice. Shipping and handling charges
via UPS Ground 50C/lb. UPS Air $1 00/ib minimum charge $3.00
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1/4 DISK DRIVES

\don TM100-1 single-sided double-density 48 TPI

1-551001 $219 95 ea 2 for $199.95 ea

\gart SA400L single-sided double-density 40 track

104000 S234 95 ea 2 for $224.95 ea

\don TM 100-2 double-sided double-density 48 TPI

-551002 $294 95 ea 2 for $269.95 ea

[C FD55A single-sided double-density 40 track

-660551 $299 95 ea 2 for $239.95

MODEMS
SMART BUY in MODEMS - Signalman

1200 and or 300 baud, direct connect, automatic answer
or originate selection, auto-answer auto-dial on deluxe
models 9v battery allows total portability, full one
year warranty

IOM-5600A 300 baud direct connect $89.95
IOM-5610A 300 baud Deluxe $149.95
IOM-5620A 1200/300 baud Deluxe
IOM-5650A 300 baud for Osborne
IOM-5630A 300 baud card for IBM

$369.95

$119.95
$269.95

SINGLE ....
.

BOARDCOMPUTER
SUPERQUAD - Adv. Micro Digital

Single board, standard size S-100 computer system. 4 MHz
Z-80A single or double density disk controller for 5' «" or 8"

drives 64K RAM extended addressing, up to 4K of EPROM.
2 serial & 2 parallel I O ports, real time interrupt clock. CP M
comp itible

CPC-30800A A & T $724.95
IOX-4232A Serial I O adapter $29.95

5 1
/4

" Cabinets with Power Supply
-000216 Single cab w power supply $69.95

I-000226 Dual cab w power supply $94.95

OTHERBOARDS

ISO-BUS - Jade
\Silent. simple and on sale - a better motherboard.

6 Slot ff%" x 8%")

-061 B Bare board $22.95
I-061K Kit $39.95
-061 A A & T $69.95

12 Slot ($%
H x 8%")

121B Bare board
121K Kit

-121A A & T

18 Slot (14V2" x 8%")
181 B Bare board
-181K Kit

-181A A & T

$34.95

$69.95

$109.95

_ $54.95

_ $99.95

$149.95

MSK DRIVES

lens FDD 100-8 single-sided double-density
-201120 $274 95 ea 2 for $249.95 ea

igarf SA801R single-sided double-density
-10801R $394 95 ea 2 for $389.95 ea

igart SA851R double-sided double-density
-10851R S554 95 ea 2 for $529.95 ea

ie DT-8 double-sided double-density
-750080 $524 95 ea 2 for $498.95 ea

ton TM848-1 Single-sided double-den thin-line

-558481 5379 96 ea 2 for $369.95 ea

ton TM848-2 double-sided double-den thin-line

-558482 $494 95 ea 2 for $484.95

FD1165 double-sided double-density \/2 high
-851165 $485 ea 2 for $449.95

p/M PLUS 3.0_

M 3 is Didital Research s latest version of the industry

Indard disk operating system It features many
yormance improvements, such as intelligent record
yermg. improved directory handling, "HELP" facility,

ie date stamping of files and many more improvements
\D A TREMENDOUS INCREASE IN SPEED'", it is fully

M 22 compatible and requires no changes to your
itmg application software Available only to Versafloppy
\wners with CBC-200 CPU s

I-55009057F CP M 3 8" with manual
-55009057M CP M 3.0 Manual

$200.00
_ $40.00

CP M Plus On EPROM:
[C-55009059E Unbanked RS232
C-55009057E Banked RS232

SMARTMODEM - Hayes
Sophisticated direct-connect auto-answer auto-dial
modem, touch-tone or pulse dialing RS-232C interface,

programmable.

IOM-5500A Smartmodem 1200 .

IOM-5400A Smartmodem 300 _
IOK-1500A Hayes Chronograph
IOM-1100A Micromodem 100 _
IOM-2010A Micromodem II wi Term prgm
IOM-2012A Terminal program for MMII

$599.95

$224.95

$218.95
$368.95

$329.95
$89.95

1200 BAUD SMART CAT - Novation
103 212 Smart Cat & 103 Smart Cat. 1200 & 300 baud, built-in

dialer, auto re-dial if busy, auto answer disconnect, direct

connect. LED readout displays mode, analog digital loop-
back self tests, usable with multi-line phones
IOM-5241A 300 baud 103 Smart Cat $229.95
IOM-5251A 7200 baud 212 103 Smart Cat $549.95

J-CAT™ MODEM - Novation
1/5 the size of ordinary modems. Bell 103. manual or
auto-answer, automatic answer/orginate. direct connect,
built-in self-test, two LEDs and audio beeps provide
status information

IOM-5261A Novation $149.95

DISKCQNTROLLER^
DISK 1- CompuPro

8" or 5V4 " DMA disk controller, single or double density,

single or double sided. 10MHz.

IOD-1810A A & T $449.95
IOD-1810C CSC $554.95

VERSAFLOPPY II - SD Systems
Double density disk controller for any combination of 5 1

/4
"

and 8" single or double sided, analog phase-locked loop
data separator, vectored interrupts. CP M 2.2 & Oasis
compatible, contro diagnostic software PROM included

IOD-1160A A & T with PROM $359.95
SFC-55009047F CPfM 3.0 with VF-II $139.95

2422 DISK CONTROLLER - CCS.
5V4 " or 8" double density disk controller with on-board boot
loader ROM, free CP/M 2 2 & manual set

IOD-1300A A&T with CPIM 2 2 $399.95

DOUBLE D - Jade
High reliability double density disk controller with on-board
Z-80A, auxiliary printer port, IEEE S-100 can function in

multi-user interrupt driven bus.

IOD-1200B Bare board & hdwr man $59.95
IOD-1200K Kit w/hdwr & sftwr man $299.95
IOD-1200A A&T w/hdwr & sftwr man
SFC-59002001F CP/M 2 2 with Double D

$325.95
$99.95

VIDEOMONITORS
Video Monitor - USI

1000 Lines ultra-high resolution, 20 MHz ultra-high band
width, 9" or 12". Amber or Green phosphor, the finest

monitors we sell.

VDM-740920 9 Green $99.95
VDM-740910 9 Amber $129.95
VDM-741220 12" Green $129.95
VDM-741210 12" Amber $139.95

$400.00
$400.00

APPLE II

ACCESSORIES

APPLE DISK DRIVE - Apple Compatible
Totally Apple compatible. 143,360 bytes per drive on DOS
3.3, full one year factory warranty, half-track capability
reads all Apple software, plugs right into Apple controller as
second drive. DOS 3.3. 3.2.1. Pascal. & CP M compatible.

MSM-431010 Drive for Apple $249.95
MSM-431030 Controller only $60.00
MSM-431040 Controller w software _ $94.95

16K RAM CARD - for Apple II

Expand your Apple II to 64K. use as language card, full 1 year
warranty Why spend $175 00 7

MEX-16700A Save over $115.00 $49.95

Z-CARD for Apple II - A.L.S.
Two computers in one. Z-80 & 6502. more than doubles the
power and potential of your Apple, includes Z-80 CPU card
CP M 2 2 and complete manual set. Pascal compatible,
utilities are menu-driven, one year warranty

CPX-62800A A&T with CP/M 2.2 $159.95

80 COLUMN Apple Card
80 column x 24 line video card for Apple II,

addressable 25th status line, normal/inverse or high/low
video, 128 ASCII characters, upper and lower case, 7x9
dot matrix with true descenders. CP/M. Pascal & Fortran
compatible 50/60 Hz. 40/80 column selection from
keyboard. Best 80 column card!

IOV-2450A Viewmax 80 $149.95
IOV-2455A Preboot disk for above $29.95

SERIAL I/O CARD - A.L.S.
Full feature serial card for modems & printers, baud rates
from 110 to 19.200. CTC RTS & X-on X-off protocols, auto
line feed. RS-232C cable interface included

IOI-1000A A&T "Dispatcher Card" $129.95

CP/M 3.0 CARD for APPLE - A.L.S.
The most powerful card availability for your Apple!

6 MHz. Z-80B. additional 64K of RAM. CP M plus 3.0. 100%
CP M2 2compatibility. C basic. CPM Graphics. 3005 faster
than any other CP M for Apple One year warranty.

CPX-62810A A.L.S. CP/M Card $349.95

Computer Products
Circle 48 on Reader Service card.
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Circle 277 on Reader Service card. PRIORITY ONE ELECTRONICS
EIA/RS202 WALL PLATES

(Domm not include connectors)

KSHIWPDB251 Single punched

4/$ 10.00
KSIIIWP0B2S2 Dual Punched

4/$ 12.00

i

t ^ y
ww*t*RS-202 "D SUD-MINIATURE

CONNECTORS
1-0 10-24 25-99 100 UP

KS CN00B25P 25 Pin Male $2.75 $2.50 $2.25 $1.95

KS CN0D025S 25 Pin Female $4-00 $3.50 $1.25 $3.00

KS CN0D051212 1 Pc Grey Hood

KS CNDP25N 2 Pc Grey Hood

KS CNDD0S1220 2 Pc Black Hood $1.75 $1.50 $1.35 $1.20

KS CNDD20419 Hardware set 2/Pr $1.00 $ .90 $ .70 $ .00

$1.95 $1.40 $1.25 $1.15

$1.50 $1.25 $1.10 $1.00

Mp Instruments
16 PIN GOLD AND TIN

DIP SOLDERTAJL SOCKETS

mmmm TIN GOLD
OH BRTIS16LP BRTI616LP

so $ 9.00 $ 10.00

Tooo $ 90.00 $ 90.00
sw

45oo
s

$225.00 $315.00

(Sh Wt 4 oz )t

(Sh Wt 15 lbs

landon

" THIN LINE

9-INCH

Exactly one-halt the height of any other model
Proprietary, high-resolution, read-write heads patented

by Tandon
DC only operation - no AC. required

Industry standard interface

Three millisecond track-to-track access time (9 lbs.)

TANDON 6" DRIVES
KSTN0TM9491 Single Sided $390.00 2 or more $379.00 la.

KS TN0TM9492 Double Sided $495.00 2 or more $495.00 ta.

TANDON 5 1/i" DRIVES
KSTN0TM1001 Single Sided 250KB (5 lbs) $220.00 aa.

2 or More: $200.00 each

KSTN0TM1002 Double Sided. 500KB $295.00 aa.

2 or More: $270.00 each

KSTN9TNI1003 Single Sided. 500KB $295.00 aa.

2 or More: $270.00 each

KSTN0TM10O4 Double Sided 1000KB $395.99 aa.

2 or More: $375.00 each

DUAL 6" HALF HEIGHT
FLOPPY CABINET

3A24V u 4A 5V

-5Va 800ma
Fan cooled

Socketed power connections

All supplies regulated

INTERNATIONAL
NSTRUMENTATION
NC

Ust Price SALE

KSIII0TIO02 Dual Thin Line Cabinet (12 lbs) $225 00 $165.00

DUY THE CABINET & DRIVES AND SAVE!
With 2 Tandon Thlnllnes

KSP09IIITN01 Cabinet w/2 TNDTM8461 -1 sided (30 lbs)$995.00

KSP00IIITND2 Cabinet w/2 TNDTM8482 -2 sided (30 lbs) $11 15 00

With 2 MPI Slimllnes

KSP09IIIMPI1 Cabinet w/2 MPI41M
KSP0SIIIMPI2 Cabinet w/2 MPI42M

1 sided (30 lbs i $920.00

2 sided (30 lbs) $1090.00

Options

KSIII01LMP1KIT MPI drive adaptor mousing kit i? lbs) $24.95

KSIIIOCCSHU Sbugart / AC/DC power connector kit (2 lbs) $14.95

(For full size single SA801 or compatible drives)

THE LEMON™ SOUKS SURGES!

NEW!
From

The LEMON, LIME, ORANGE, and PEACH are solid

state-and EMI-RFI noise filters designed to protect

all mini and micro computers, word processors,

printers, disc drives, and other computer-controlled

equipment that is plugged into an AC power line.

There may be nothing more terrifying than to lose all

of your software or data files due to a high voltage

spike or noise from an adjacent elevator, air con-

ditioner, or any other high powered equipment being

operated in the nearby area. With a LEMON, LIME,

ORANGE, or PEACH, you can be sure that the

FRUITS of your computer will be protected from most

voyage spikes and EMI-RFI interferences

AC SURGE PROTECTORS
Part No.

KSEPDLEM0N
KSEPOLIME

Description List Price SALE
6 outlet wall mount $59 95

6 outlet 4V2" cord $89 50 $69.95

w/power switch

i Shipping Weight 4 lbs each)

EMI-RFI FILTERED AC SURGE PROTECTOR
KSEPD0RANGE 6 outlet 4V cord $13995 $104.95

w/power switch

KSEP0PEACM 6 outlet wall mount $ 97 50 $ 74.95

(Shipping Weight 4 Ids each)

64K IEEE/S-100 DYNAMIC RAM
2 or 4MHz BANK SELECTABLE
• 2 or 4 MHz operation • Designed to IEEE proposed S- 100 bus stand-

ards • Supports IMSAI-type front panels • Operates with either an

8080 or Z-80 based S-100 system providing processor transparent

retreshes with both • Bank-select system allows system memory

expansion • Bank-select port's address is jumper selectable • Any 16K

block can be made bank- independent • All 64 K can be made bank-

enabled on power-on and reset • Fully buttered address and data lines •

Configuration as a 1 6K. 32 K or 48K board without the removal ofRAMs •

Fail-sate refresh circuitry tor extended Wait States • Board contiguration

with reliable, easy to configure Berg jumpers • Supports DMA •

Jumper-selectable Phantom input • Assembled & Tested • All ICs in

sockets • Uses Popular 4116 RAMs • Full factory warranty

*Sr $ <$ % «4 h

** •* n* * # *& & ** <£ 1

Wtm ¥9.% *9r <*3 *fc< *» *ft % *tk
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«i
California
Computer
Systems

$175. 9 9 each
REGULAR LIST PRICE IS $375.00

V$640. 919
SAVE AN INCREDIBLE $200.00!! KSCCS20653 (Shipping Weight 2 lbs each)

RAM BOARD DISK DRIVE BONUS!
As an added bonus, PRIORITYONE ELECTRONICS will be giving away software developed by Micro Resources

that will allow four CCS2065 boards to be used as an inmemory disk drive. This allows for an incredible increase in soeed with your

computer' This offer will be offered only with the purchase of tar CCS20653 Memory Boards. KSMISRDSK

SIEMENS FDD100-6
8 FLOPPYDISK DRIVE
SINGLE SIDED, DOUBLE DENSITY
SHUGART 801 R COMPATIBLE

OODAY WARRANTY!

ONCE AGAIN. YOU
RECEIVE THE

BENEFIT OF OUR
UNEQUALLED
PURCHASING
POWER!

$225.00 ea.

$199. 9 9 -2-9
CALL for 10+

OEM INQUIRIES INVITED

(Include $700 per drive for shipping)

KSSIEFDDI008

ORDER NOWAMD SAVE!

BUY DRIVE & CABINET
TOGETHER AND (AVE!!
DUAL 8" SIEMENS FDD1 008

DUAL 8" CABINET POWER SUPPLY
AND INTERNAL POWER CARLES

INTERNATIONAL
INSTRUMENTATION
INC

• Positive Pressure Filter Cooling • Hinged top for easy access

• Power Supply 4Aio!+5V3A@+24V • Heavy non- flex 090 aluminum

1A (a -5V base

• Each output is individually fused • Modular power connectors

IF BOUGHT SEPARATELY: S390.00

t I
PRICED

AT:
KSPBIIIISIE

KSIHFDEOQI CABINET ONLY (Sh. Wt 38 lbs) $295.00

RETAIL STORE PHONE NUMBERS: (Chotsworth:) (213) 709-5464 - (Irvine:) (714) 660-1411



le 277 on Reader Service card.

PRIORITY ONE ELECTRONICS
IS YOUR

MODEM HEADQUARTERS!

1200 BAUD AUTO DIAL
DIRECT CONNECT MODEMS WITH

10 NUMBER MEMORY

STANDALONE OR IDM PC CARD
• 0-300 baud or 1200 baud operation • Tone or pulse dial • Redial
last number • Auto answer • 5 second dial delay • Link to another
number • Wait tor dial tone • 1 number memory ot up to 60
characters in length • PC COM" modem operating software package
tor IBM PC * optional

Ust Met SALE Piles

KSRIXR212A Standalone Unit $49500 $475 00

IDM PC™ COMPATIBLE MODEM CARD
Features all the same specifications as standalone unit

KSAIXPC212A IBM PC" modem (2 lbs) $495 00 $475.00

KSRIXPCC0M1 IBM modem software (1 lb> $ 19.00

BUY THE CARD AMD SOFTWARE
TOGETHER AMD SAVES!

KSP0BRIXIBM Card and Software (3 lbs) $539.00
(SEE PAGE 431 IN MAY ISSUE OF BYTE)

1200 BAUD AUTO DIAL
HAYES SMARTMODEM COMPATIBLE

ThePASSWORD
by@ U 6

ROBOTICS

9 9
kSSWORD puts any micro computer into a telecommuting network with

)0/1 200 baud speed, programmable auto dial and auto answer capability,

pto mode and auto speed select audio phone line monitor, and other

Jvanced features So simple, one button operates it So compact it mounts

the back of a computer with Velcro'

tart Hi. Uit Pftci SALE

IsUSRPASSWORD (sh wt 4 lbs.) $449 or $425.00

TELPAC SOFTWARE PACKAGE
lELPAC. the USR software package, programs computers to exploit all the

|utomatic dialing features of the USRPASSW0RD and USRADIAL212A
lodems, inlcuding timed calls, login- logoff, custom phone directories, access

lasswords. and much more1

IStSRTILPACSA on APPLE II soft sector $79 00

IsUSRTELPACR on 8" single density $79.00
(Shipping Weight 1 lb I

DIRECT CONNECT MODEM
MURA

- 300 0A0D t&^ *ky
M0RAMM-100

$79.00

• 0-300 baud
• RS232C interface

• Full duplex

• Carrier detect indicator

• Bell 103 compatible

• Low voltage

• Originate/Answer switch selectable ust Piici SAL£

300 baud modem $99 9S $19.00
(Shipping Weight 2 lbs.)

KSCNDRS2328F RS232 cable $19 95

Wt 11 lbs!

• 5 x 7 Dot Matrix • Parallel Interlace (Centronics) • Tractor Feed

• Dot Addressable Graphics • Up to 3- Pari Paper • Self Test •
One Year Warranty • 30 CPS 80 Column Unidirectional • Uses

Regular Paper

KSAXMGP100A Dot Matrix Printer $389 00 $229.00

X* TXXAM
12" RGB COLOR MONITOR
060 HORIZONTAL UNE RESOLUTION

KSTAXRSBl
List Price $399 00

(Sh Wt 29 lbs)

micron ici-iac
gcmini

100CPS

I DOT

MATRIX

PRINTER
• Centronics parallel interface • 9 x 9 character matrix #6x6 block

graphic matrix • Bit image(7or8)x480dotmatrix(smgledensity)(7

or 8) x 960 dot matrix • Bi-directional printing with logic seeking •
40. 48. 66. 80. 96 or 1 32 characters per line • 96 ASCII characters •
5. 6. 8 5. 1 0. 1 2. or 1 7 characters per inch • 1/6. 1/8. n/72. n/1 44 Line

pitch • Sprocket or friction feed • Uses a standard underwood ribbon

KS6EM10 80 Column* Printer List Price: $399.00

SALE

PRICE:
§ »

tupping Weight 20 lbs:

KS6EMI5 1 32 Column* Printer List Price: $649.00

SALE

PRICE: $489.
(Shipping Weight 26 lbs.)

•Based on 10 characters pei inch

9 9

SERIAL INTERFACE CARD FOR GEMINI 10 & 15
KS6EMSERINT Serial Interface Module (Sh. Wt 1 lb) $85 00

KSTAXIBMRGB
Interlace cable to IBM $19.00

KSTAaRBBAPL
Apple lie & III cable $19.00

WITH APPLE II RGB INTERFACE
KSPDBTAXR6BAPL
List Price: $528.00 9 9

12" RGB SUPER HIGH
RESOLUTION MONITOR
600 HORIZONTAL UNE RESOLUTION

KSTAXRGB3
LIST PRICE:

$699.00

(Sh. Wt. 29 lbs.)

99

• 18MHz bandwidth

• Linear RGB input provides

unlimited color combintations

• Compatible with APPLE III

and IBM P/C

SALE

PRICE:

SUPER HIGH RESOLUTION RGD MONITOR
WITH AN APPLE INTERFACE CARD

KSP0BRGB3APL $695.00
RGD VIDEO INTERFACE WITH 60 CHARACTER
ALPHANUMERIC FORMAT FOR THE APPLE lie
KSTAX41080 APPLE lie RGB Int List $19900 SALE: $199.00

12" AMBER OR GREEN
HIGH RESOLUTION VIDEO MONITOR

• >18 MHz bandwidth

• 800 line horizontal

rasolution

• Composite video input

KSTAXK612N Green

KSTAXK612NUY Amber

LIST PRICE $179 00

(Shipping Weight 19 lbs)

SALE

PRICE 99
ULTRAS
MAGNETICS

FEATURES:

• Includes reinforcement ring

• Write protect with tabs

• 100% Surface tested

• Lifetime warranty

Description

KSULT52401 Soft sector 40 track. 2 side

KSULT52410 10 sector 40 track. 2 side

KSULT52419 16 sector 40 track. 2 side

KSULT51801 Soft sector. 80 track. 1 side

KSUL751810 10 sector. 80 track. 1 side

KSULT5181S 16 sector. 80 track. 1 side

KSULT52901 Soft sector 80 track. 2 sided

KSULT52910 1 sector. 80 track. 2 sided

KSULTS2919 16 Sector 80 track. 2 sided

<**
5'A" FLOPPY DISKETTES <>«,

I JKV

SINGLE SIDED
40 TRACKS — BOX OF

DOUBLE DENSITY 10

ORDER INFORMATION: 2

KSULT5I40I Soft Sector BOXES:

"*4,

919

SALE-'

KSULT51410

KSULT51416

10 Sector

16 Sector
10

BOXES:

$40.
$180.

919

919

Box of 10 2 Boxos 10 Boxes

$60.00

$50.00

$70.00
(Sh Wt 4 lbs.)

$280.00

$220.00

$320.00
(Sh. Wt. 20 lbs.)

MasterCard

NFDA

PRIORITY ONE ELECTRONICS
9161 DEERING AVE CHATSWORTH CA 01 31 1

ORDER TOLL FREE C600} 420-5922 - CA, AK. HI CALL f210^ 709-51 11
Terms U S VISA. MC. BAC Check. Money Order. US Funds Only CA residents add 6'/2% Sales Tax MINIMUM PREPAID ORDER $1 5 00 Include MINIMUM
SHIPPING & HANDLING of $3 00 for the first 3 lbs plus 40C for each additional pound Orders over 50 lbs senf freight collect Just in case, please include your

phone number Prices subiect to change without notice We will do our best to maintain prices through July. 1 983 Credit Card orders w:!l be charged appropriate

freight We claim no responsibility for typographical errors Sale prices tor prepaid orders only

RETAIL STORE PHONE NUMBERS: (Chotsworth:) (210) 709-5464 - (Irvine:) (714) 660-1411



Wall Transformers
AC and DC Types

AC250 (Pictured)

Part No. Input Output Price

AC 250 (above) 1 1 7V/60Hz 1 2VAC 250mA $3.95
AC 500 117V/60Hz 12VAC 500mA $4 95
AC1000 117VI60HZ 12VAC 1 amp $5.95
AC9004 117V/60HZ 9 2VAC 2.5 amp $3.95
DC 800 120V/60HZ 8VDC 400mA $1.95
DC6912 120V/60HZ 6.9. 12VDC 300mA $8.95
DC5490 117V/60HZ 9.5VDC 275mA $2.95
0C900 120V/60HZ 9VDC 500mA $3.95
DC1200 120V/60HZ 9.5VDC 300mA $2.95
DV9200 117V/60HZ 9VDC 200mA $3.25

PCB-3
Makes Circuit
Assembly
A Breeze!
Lets you work

with both hands.
Sturdy aluminum
construction.

Clamp "3rd Hand" on edge of bench table or workboard. Insert cir-

cuit board, position components. Notice convenient working angle.

Flip circuit board to Hat position tor soldering and clipping. Reverse
procedure for double-sided boards.

PCB-3 $13.95

Extension to hold PCB-3 2" from bench and 6" from front edge.

PCBX $6.95

Mostek DC/DC Converter

+ 5 VOLTS TO -9 VOLTS
Input: +5V. Output: -9V (regulated) at 30mA.
Printed circuit mounting. Specifications incl.

DC10 $2.95 ea. or 2/54.95

JE300 $39.95

Digital Thermometer Kit
Dual sensors — switch
controls for indoor/outdoor
or dual monitoring — can be
extended to 500 feet. Con-
tinuous LED .8" ht display.

Range: 40*F to IWF, 40"C
to 100 *C. Accuracy *1"
nominal. Calibrate for
Fahrenheit/Celsius
Simulated walnut case. AC
wall adapter included. Size:

6\"L x 3'4"H x U"D.

RADIO CONTROL CIRCUITS
Ideal to use for
• Toys, hobby crafts, robots, trains

• Burglar alarms • IR data link

• Remote slide projector control

• Consumer remote data links

• Energy-saving, remotely switched lighting systems

A complete ^-channel digital encoder and RF transmitter; low power,

at frequency of 27MHz or 49MHz, a field strength of 10,000uV meter

at 3 meters 9V operation on chip RF oscillator/transmitter, on chip

4.6 regulator. Up to 80MHz carrier frequency operation.

LM1871N RC Encoder/Transmitter Chip $1.95

A complete RF receiver/decoder, used at either 27MHz, 49MHz or

72MHz It provides 4 independent channels when used with LM1871
(2 analog. 2 dig.) operates from four 1.5V cells. Crystal controlled.

LM1872N RC Receiver/Decoder Chip $2.49

SRX1504 49.435MHz Crystal (LM1872N) $3.95

SRX1505 49.890MHz Crystal (LM1871N) $3.95

ATARI

ATARI PADDLES
JSP (2) $4.95 pair

ATARI DRIVER
JSD(1) $2.95 ea.

TV GAME SWITCH
Used

r ically

functional.

on Atari. Cosmet-
blemished. 100%

TGS-1 . . . $2.95 ea.

BOOKS
NATIONAL SEMICONDUCTOR — INTERSIL — INTEL

30003 National Linear Data Book (1982) $1195
(1376 pages) LM, LF, ADC, DAC, LH Series

30008 National Memory Data Book (1980) $6.95

(464 pages) RAMs. ROMs, PROMs, EPROMs Series

30009 Intersil Data Book (1983) $9.95

(1356 pages) Complete line.

30010 National Audio/Radio Handbook (1980) $5.95

(240 pages) Pre-Amps, AM, FM & FM Stereo, Power Amps

30011 National Linear Application Handbook (1980) $15.95

(736 pages) Application Notes, Linear Briefs, etc.

30012 National PAL Data Book (1982) $5.95

(176 pages) Application Notes, Linear Briefs, etc.

30013 Zilog Data Book (1983) $7.95

(641 pages) Microprocessors and Support Chips

210830 Intel Memory Components Handbook (1983) $14.95

(798 pages) Contains all Application Notes, Article

Reprints, Data Sheets, and other design information
on Intel's RAMs, EPROMs, E'PROMs & Bubble Memories

210844 Intel Microprocessor A Peripheral Handbook (1983) $14.95

(1027 pages) Contains Data Sheets on all of

Intel's Microprocessors and Peripherals.

Universal Computer Keyboard Enclosures
DTE Blank Desk Top Enclosures

are designed tor easy modifica-

\ lion High strength epoxy molded

<^ end pieces in mocha brown finish

r ,$> Sliding rear/bottom panel tor service/

•J> component access' Top/bott panels 080"
<£ thick alum alodine type 1200 finish (gold tint

C^ color) for best paint adhesion after modification

<t Vented top & bottom panels lor cooling efficiency

.. —»^ww Rigid construction provides unlimited applications
^*— • SO —•/ Assembly instructions included

DTE-8 Panel Width 7.5" $24.95
DTE-11 Panel Width 10.13" $27.95
DTE-14 Panel Width 13.5" $29.95

DTE-20 Panel Width 19.25" $34.95

• Powerful - fully programmable 2K
memory • Portable - 6%" x 6%" x 1\" - 12

oz. • Expandable - Optional 16K RAM
module • Single-key entry commands
• Educational • Unique syntax-check report

codes for error identity • Accurate to 9Vz

decimal places for full range math and
scientific functions • Graph drawing and
animated display • Advanced 4-chip design
combining power, portability and
affordable price.

TS1000 $69.95

ACCESSORIES FOR TIMEX 1QOO and ZX81

TIMEX
iindaJJr" 1016^ Ex>s«rtawlroffl?Kio16K,a1zr.3"«3

,, «1.5"(5M) TS1016 $49.95

2040 32 column thermal printer
1
4 lbs | TS2040 $99.95

Keyboard Mask for Your
ZX81/1000* Computer

FEATURES

• Install in seconds. Ramova
adhaaiva backing Irom mask
and piaca ovar keyboard

• All characters and symbols

reproduced on mask

Durable — lormed with poly

carbonite sheet satin timsh JEotl KEYBOARD MASK

The JE681 Keyboard Mask provides users of the

ZX81M000 series computer the individual leel of

each keypad on the keyboard The mask has a rais

ed outline around each keypad allowing the user to

leel and correctly position their fingers onto the

keyboard

JE681 KEYBOARD MASK 59 95 each

ZX81/1000* Keyboard
Conversion Kit

JE682 AK KEYBOARD
KIT MOUNTED IN DTE
AK ENCLOSURE LIGHT
TAN PANELS WITH
MOLDED DARK BROWN
END PIECES SIZE
H . W 3."Di 3', H

The JE682 Kit provides users ol the ZX8t 1000 series computers a lull size in

dustnai keyboard hook up to their computer The JE682 Kit allows the use ol

either the lull si/e keyboard or the Sinclair' Times Keyboard The Kit also per

mits the simple disconnection ol the Sinclair /Time* Keyboard lor portable

use The JE682 Kit consists of a full 8i2e industrial grade keyboard with 62
keys. 2 pc boards. 24* ribbon cable. DIP socket and 4 rubber leel The
keyboard conversion kit can easily be mounted into the 0TE AK enclosure
This enclosure is large enough to contain the ZX8i 1000 computer and the

tun si« keyboard together A handy label representing the ZXSi'iOOO
keyboard layoul is placed on the enclosure

JE682-AK Keyboard Conversion Kit $99 95 ea
IWITH DTE AK CASE - AS PICTURED)

JE682 Keyboard Conversion Kit $59.95 ea.
(WITHOUT DTE AK CASEI

80-Key Keyboard

CA150C $69.95

84-Key Keyboard

CA153A $69.95

95-Key Keyboard

CA154A $79.95

CONTROL DATA KEYBOARDS
* Parallel ASCII

* SPST Switching

* FTZ Shielded Base

* N-Key Rollover

* 128 Character ASCII

* Non-Slip, Non-Glare Keycaps

* CDC752 Terminal Keyboards

* Attractive Case

These Control Data Keyboards consist of a
base, cover, the keyboard assembly, and an in-

terface cable. Color (case): Harvest gold and
black. Color (keycaps): Black, blue, and red.

Electrical requirements: +5V @ 600mA, -12V
@ 50mA. Weight: 6 lbs. All units brand new in

original boxes, specifications included.

Keytronics 90- Key Soft-Programmable Keyboard
WITH SECURITY KEYLOCK SWITCH

23"Lx5V4'Wx1-3/8"H

3"L x 3"W x 1V»"H

9VLx4VWx U"H

MICRO SWITCH 85-KEY KEYBOARD
Word Processing Keyboard. 26 Pin Edge Card Connection Supply Voltage +5VDC Main Keyboard

is QWERTY Additional Key Pads lor Cursor and word processing (unctions

Part No. 85SD18-1 $29.95 each

HI-TEK 14-KEY NUMERIC KEYPAD
SPST switching. Charcoal grey keycaps. Mounted on printed circuit board.

Part No. K-14 $9.95 each

ALPS 29-KEY CALCULATOR KEYBOARD
Features one 8-position decimal select switch, one 3-posilion switch, and two 2 position switches

mechanical SPST switching, 22-pin edge card connection Pin-out included

Part No. KB297040 (Fits dte-ii Enclosure) $4.95 each

POWER SUPPLY + 5VDC 1 AMP REGULATED Transaction Tech

Output + 5V0C Ca 1A (also + 30VDC) reg Input 115VAC 60Hz 2-lone (black /beige) sell-enclosed

case 6 It 3 cond black power cord bV'W i 7"0 x 2'/."H Wt 3 lbs Data sheet incl

Part No. PS51194S $14.95 each

POWER SUPPLY + 5VDC @ 3 AMP REGULATED Daiuon

Input: 115VAC 47-440HZ Output: 5VDC Adjustable <§ 3 amp. 6V0C ./ 2.5 amp Adjustable cur-

rent limit. Ripple & Noise: 1MV rms. 5MV p-p - 2 mounting surfaces UL recognized Size 4"W i

4Vi"L i 2-7/16 H - wt 2 lbs Data sheet included

Part No. QPS-1 $29.95 each

POWER SUPPLY +5VDC @ 7.5 AMP, 12VDC @ 1.5 AMP SWITCHING
Input: 11SVAC. 50-60Hz .,•; 3amp/230VAC. 50Hz (« 1 6 amp Fan volt. /power supply select swit-

ches (11 5/230VAC) Output: 5V0C w 7 6 amp. 12VDC r« 1 6 amp Bit blk pow cord 11Vt"W»
13V. D I 3V H Wt 6 lbs

Part No. PS94V0S $39.95 each

POWER SUPPLY 4-Channel Switching - Apple Compatible
Microprocessor mini-computer terminal, medical equipment and process control applications In-

put 90-130VAC 47440Hz Output: +5V0C (a 5A. -5VDC (a 1A: +12VDC (« 1A. -12VDC <• 1A

Line rea ±0 2% Ripple 30mV p-p Load reg ±1% Overcurrent protection Adj 5V main out-

put ±10% 6-3/8-L x 1-7/8"W x 4-15/16"H Wt 1V» lbs

Part No. FCS-604A $69.95 each

$10.00 Minimum Order — U.S. Funds Only
California Residents Add 6V2% Sales Tax
Shipping — Add 5% plus $1.50 Insurance
Send S.A.S.E. for Monthly Sales Flyer!

Spec Sheets — 30c each
Send $1.00 Postage for your
FREE 1983 JAMECO CATALOG
Prices Subject to Change

Mail Order Electronics Worldwide
i

ameco
ELECTRONICS

VISA

RFI shielded

Cursor controls

Numeric keyboard

8-bit Parallel
1 Capacitance key*
i 10 user-programmable keys

i Positive TTL Logic
i Size: 17*L x 8% "W x 2% "H

Made for Visual Technology, this keyboard features: a security keylock (includes two keys) to guard against
unauthorized use; an 11-key numeric keypad; cursor controls; and 10 user-programmable keys. Electrical re-

quirements: + 5VDC. Color (case): White. Color (keycaps): Black. Complete with case, keyboard assembly,
40-inch interface cable, and schematics. Weight: 7 lbs.

Part No. KB270 $109.95 each

1355 SHOREWAY ROAD, BELMONT, CA 94002
7/83 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043

2708,2716,2732 & 2764 EPROM Programmer

JE664 EPROM PROGRAMMER
8K TO 64K EPROMS — 24 AND 28 PIN PACKAGES
— PROGRAMS 2716'S IN 16 SECONDS—
• Programs, validates and checks tor properly erased EPROMs • Emulates PROMs
or EPROMs • RS232C Computer Interlace lor editing/program loading • Loads data

into RAM by keyboard • Changes data in RAM by keyboard • Loads RAM from an

EPROM • Compares EPROMs lor content differences • Copies EPROMs • Power In-

put 11SVAC 60Hz * 10W power consumption • Enclosure Color-coordinated

light tan panels w/moldad mocha brown end pieces • Size 15-5/8"L x 8VD x

3'/i"H • Wt Vk lbs

JE664-A EPROM Programmer $995.00
Assembled & Tested ( Includes JM16A Module)

JE665 — RS232C INTERFACE OPTION — The JE665 RS232C Interlace

Option implements computet access to the JE664 s RAM Sample software written in

BASIC provided tor TRS 80' Model I. Level II Computer Baud rate 9600 Word
Lgth 8 hits - odd parity Stop bits 2 Option may be adapted to other computers

JE664-ARS EPROM Prog W/JE665 Option $1195.00
Assembled and Tested (Includes JM16A Module)

EPROM JUMPER MODULES — The JE664 s JUMPER MODULE I
Personal!

ty Module) is a plug-in Module that presets JE664 lor proper programming pulses to

the EPROM & configures EPROM socket connections tor that particular EPROM
Part

No. EPROM EPROM MANUFACTURER PRICE

JM08A 2708 AMD Motorola National Intel. Tl $14 95

JM16A 2716.TMS2516 Intel . Motorola . National NEC . Tl $1495
JM16B TMS2716 Motorola Tl ( + 5,-12, + 12) $14 95

JM32A TMS2532 Motorola. Tl $14 95

JM32B 2732 AMD. Fujitsu. NEC Hitachi $1495
JM32C 2732A(21V) Fu|itsu. Intel $14 95

JM64A MCM68764.
MCM68L764 Motorola $14 95

JM64B 2764 Intel $14 95
JM64C TMS2564

HN482764G-4

Tl

Hitachi (21V)

$14 95
JM640 $14 95

EXPAND YOUR MEMORY
TRS-80 to 16K, 32K, or 48K

"Model 1 From 4K to 16K Requires (1) One Kit

Model 3 = From 4K to 48K Requires (3) Three Kits

Color From 4K to 16K Requires (1) One Kit

"Model 1 equipped with Expansion Board up to 48K Two Kits Required

— One Kit Required for each 16K of Expansion —

TRS-16K3 *200ns for Color & Model III $12.95

TRS-16K4 *250ns for Model I $10.95

TRS-80 Color 32K or 64K Conversion Kit

Kit comes complete with 8 each 4164-2 (200ns) 64K dynamic RAMs
and conversion documentation. Converts TRS-80 color computers
with D and E circuit boards, and all new color computers to 32K.

Minor modifications of 32K memory will allow the use of all 64K of

the dynamic RAM providing you have a FLEX DOS operating system.

TRS-64K2 $54.95

IBM MEMORY EXPANSION KIT

SAVE HUNDREDS OF $$$ BY UPGRADING
MEMORY BOARDS YOURSELF'.

Moat of the popular memory board* allow you to add an additional

64K. 128K. 192K. or 256K. The IBM64K Kit will populate these boards

in 64K byte increments. The kit ia simple to install — just insert the

nine 64K RAM chips in the provided sockets and set the two groups

of switches. Directions are included.

IBM64K (Nine 200ns 64K RAMs) $59.95

5 1/4" Mini-Floppy Disk Drive
FOR TRS-80 MODEL I (Industry Standard)

Features single or double density. Recording
mode: FM single, MFM double density. Power:
+ 12VDC(±0.6V) 1.6A max , +5VDC(±0 25V)
0.8A max. Unit as pic. at right (does not incl.

case, power supply, cables). 30 pg data book
incl. Wt. 3'/» lbs. Size: 5 1

/. "W x 8"D x 3'. H

Part No. Limited Quantity! Price

FD200 $179.95
Single-sided, 40 tracks, 250K bytes capacity

FD250 $199.95
Double-sided, 35 tracks, 438K bytes capacity

81' FLOPPY DISK DRIVE
m«5?

Shugart 801

R

compatible
Single-Sided

77 Tracks
400/800K Bytes
Capacity
Industry Standard

The FDD10O8 8* Floppy Disk Drive (Industry Standard) features
single or double density Recording mode: FM single, MFM double
density. Transfer rate: 250K bits/sec single density: 500K bits/sec.
double density. The FDD100-8 is designed to work with the single-
sided soft sectored IBM Diskette I, or eq disk cartridge. Power:
115VAC @ 50-60Hz, +24VDC @ 1.7 amps max., + 5VDC @ 1.2 amps
max. Unit as pictured above (does not include case, power supply, or
cables). Size: 8.55"W x 14"L x 4.5"H. Weighs 12 lbs Incl 96-pg
manual.
Part No Price

FDD100-8 . . $169.95 ea.

UV-EPROM Eraser
8 Chips — 51 Minutes

1 Chip — 37 Minutes

Erases 2708, 2716, 2732. 2764. 2516. 2532. 2564. Erases up to 8 chips
within 51 minutes (1 chip in 37 minutes). Maintains constant exposure
distance of one inch. Special conductive foam liner eliminates static

build-up. Built-in safety lock to prevent UV exposure. Compact — only
9.00" x 3.70" x 2.60". Complete with holding tray for 8 chips.

DE-4 UV-EPROM Eraser .

UVS-11EL Replacement Bulb

$79.95#
s16.95^^
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THE 8086/8088 PRIMER—An Introduction to their Ar-
chitecture, System Design and Programming, Second
Edition by Stephen P. Morse This is written by the man
responsible for the design of the 8086 microprocessor
and provides novices and professionals alike with a
through introduction to Intel's 8086 and 8088
microprocessors. The book discusses architecture—
the machine organization of the 8086/8088, covering
register and memory structure, addressing modes and
the 8086/8088 instruction set. Chapters on program-
ming include a low level programming language,
ASM-86, and a high level language, PUM-86, plus the
PASCAL language. BK1274 $11.95

MICROCOMPUTER DATA COMMUNICATIONS
SYSTEMS by Frank J. Derfler. This text has a lot of
good information on message systems and informa-
tion utilities; the fundamentals of data communica-
tions, modems, terminals, and software for specific
microcomputers. Interesting and informative for the
beginner, yet a good reference for the experienced
data communications user. BK1243 $12.95

MASTERING CP/M— by Alan R. Miller For advanced
CP/M users or systems programmers who want max-
imum use of the CP/M operating system, this book
takes up where the CP/M Handbook leaves off. It will
give you an in-depth understanding of the CP/M
modules such as CCP (Console Command Processor),
BIOS (Basic Input/Output System), and BDOS (Basic
Disk Operating System). It explains the incorporation
of additional peripherals to the system, console I/O,
the use of the file control block and much more. It also
includes a library of useful macros and a comprehen-
sive set of appendices. BK1263 $15.95

DON'T (or How to Care for Your Computer)— by Rod
nay Zaks. In plain language, with numerous illustra-
tions, this book tells all the do's and don't s of the care,
preservation and correct operation of the small com-
puter system. Specific chapters cover each piece of
hardware and software, as well as safety and security
precautions and help for problem situations. Have
your computer work right the first time and keep it

working. No technical background required. For all

computer users. BK1237 $11.95.

YOUR FIRST COMPUTER-by Rodnay Zaks Whether
you are using a computer, thinking about using one or
considering purchasing one, this book is indispen
sable It explains what a computer system is, what it

can do. how it works and how to select various compo
nents and peripheral units It is written in everyday Ian
guage and contains invaluable information for the nov
ice and the experienced programmer (The first edition
of this book was published under the title "An In-

troduction to Personal and Business Computina i

BK1191 $8 95*

MICROPROCESSOR INTERFACING TECHNIOUES-
by Austin Lesea & Rodnay Zaks— will teach you how to
interconnect a complete system and interface it to all

the usual peripherals It covers hardware and software
skills and techniques, including the use and design of
model buses such as the IEEE 488 or S 100 BK1037
$1795 *

THE CP/M HANDBOOK (with MP/M)— by Rodnay Zaks.
A complete guide and reference handbook for CP/M—
the industry standard in operating systems. Step-by-
step instruction for everything from turning on the
system and inserting the diskette to correct user
discipline and remedial action for problem situations.
This also includes a complete discussion of all ver-
sions of CP/M up to and including 2.2, MP/M and
CDOS. BK1 187 $14.95.*

HOW TO MAKE MONEY WITH COMPUTERS-ln 10 in

formation-packed chapters, Jerry Felsen describes
more than 30 computer-related, money-making, high
profit, low capital investment opportunities.
BK1003 $15.00 *

A USER GUIDE TO THE UNIX SYSTEM by Jean Yates
and Rebecca Thomas. Here at last is a clearly written
book that allows you to use the Unix operating system
easily, and at a fraction of the time it previously took. If

you're using, evaluating or simply curious about this sys-
tem, this is your book. BK1242 $15.99

WORDSTAR MADE EASY by Walter A. Ettlin. Now Word-
Star is as simple to learn as it is easy to use. This book
teaches WordStar in 14 easy lessons, saving hours of
hard work, it comes with a convenient pull-out Command
Card. BK1239 $11.95

INTRODUCTION TO WORD PROCESSING by Hal
Glatzer. This book explains in plain language what a
word processor can do, how to use one, how it improves
productivity— especially in businesses that handle lots
of words—and how to buy one wisely. No technical
knowledge required, for all first-time users and those
considering purchasing a word processor. BK1238 $12.95

WAYNE GREEN BOOKS
COMFffTSR
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KILOBAUD KLASSROOM— by George Young and Peter
Stark. Learning electronics theory without practice isn't

easy And it's no fun to build an electronics project that
you can't use Kilobaud Klassroom the popular series
first published in Kilobaud Microcomputing, combines
theory with practice. This is a practical course in digital
electronics It starts out with very simple electronics
projects, and by the end of the course you'll construct
your own working microcomputer!

Authors Young and Stark are experienced teachers,
and their approach is simple and direct. Whether you're
learning at home or in the classroom, this book provides
you with a solid background in electronics—and you'll

own a computer that you built yourself! BK7386 $14.95

COMPUTER CARNIVAL— by Richard Ramella. Your
child can become a crackerjack computerist with the
sixty TRS-80 Level II programs in COMPUTER CARNI-
VAL. This large-type, spiral bound book for beginners
is a veritable funhouse of games, graphics, quizzes
and puzzles. Written by 80 Micro columnist Richard
Ramella, the programs are challenging enough to en-
sure continued learning, yet short enough to provide
your child with the immediate delight and reward of
mastering basic computing skills. And for even greater
enjoyment, get the CARNIVAL COMPANION, a 30-mi-
nute cassette containing all the programs in the book.
Eliminates tiresome typing and lets your child spend
more time enjoying the programs. BK7389 $16.97
CC7389 Book and Cassette $24.97

THE NEW WEATHER SATELLITE HANDBOOK-by Dr.

Ralph E. Taggart WB8DQT. Here is the completely up-
dated and revised edition containing all the informa-
tion on the most sophisticated and effective space-
craft now in orbit. This book serves both the experi-
enced amateur satellite enthusiast and the newcomer.
It is an introduction to satellite watching, providing all

the information required to construct a complete and
highly effective ground station. Solid hardware
designs and all the instructions necessary to operate
the equipment are included. For experimenters who
are operating stations, the book details all procedures
necessary to modify equipment for the new series of
spacecraft. Amateur weather satellite activity repre-
sents a unique blend of interests encompassing elec-
tronics, meteorology and astronautics. Join the privi-

leged few in watching the spectacle of earth as seen
from space on your own monitoring equipment.
BK7383$8.95.*

TEXTEDIT—A Complete Word Processing System in
Kit Form— by Irwin Rappaport. TEXTEDIT is an inex-
pensive word processor that you can adapt to suit your
differing needs— from form letters to lengthy texts.
Written in TRS-80 Disk BASIC, the system consists of
several modules, permitting the loading and use of on-
ly those portions needed. A disk is also available which
provides the direct loading of the modules, however,
the book is required for documentation. For Model I

and III with TRSDOS CONVERT., one disk drive (2 disk
drives or copy utility needed to transfer to system
disk). Runs under TRSDOS 2.2/2.3. May not function
under other systems. BK7387 $9.97 Disk DS7387 $19.97

THE SELECTRIC INTERFACE— by George Young. You
need the quality print that a daisy wheel printer pro-
vides but the thought of buying one makes your wallet
wilt. SELECTRICTM INTERFACE, a step-by-step guide
to interfacing an IBM Selectric I/O Writer to your micro-
computer, will give you that qgality at a fraction of the
price. George Young, co-author of Kilobaud Microcom-
puting magazine's popular "Kilobaud Klassroom"
series, offers a low-cost alternative to buying a daisy
wheel printer. SELECTRIC INTERFACE includes: step-
by-step instructions, tips on purchasing a used Selec-
tric, information on various Selectric models, includ-
ing the 2740, 2980, and Dura 1041, driver software for
Z80, 8080, and 6502 chips, tips on interfacing tech-
niques. With SELECTRIC INTERFACE and some back-
ground in electronics, you can have a high-quality, low-
cost, letter-quality printer. Petals not included. BK7388
(125 pages) $12.97

ANNOTATED BASIC A New Technique for Neo-
phytes— Put your BASIC knowledge to work for you
with this 2-volume set of TRS-80 Level II BASIC pro-
grams. Gain a better understanding of the elements
and techniques involved in programming. Annotated
BASIC'S uniquely designed format breaks each pro-
gram down for you to include: initial documentation
and instruction, definitions of New BASIC Concepts,
flowchart, annotations of sections, showing how each
part fits into the whole, and explaining why certain
BASIC commands are chosen over similar ones.
Using the programs as they are or modifying them to
sharpen your programming skills, Annotated BASIC is

a helpful tool for any BASIC programmer.
BK7384 (Vol. 1, 152 pages) $10.95
BK7385 (Vol. 2, 136 pages) $10.95

"Use the order card in this magazine or itemize your order on a separate piece of paper and mail to Microcomputing Book Department • Peterborough NH 03458. Be sure
to include check or detailed credit card information. No COD. orders accepted. All orders add $1 .50 for the first book, $1 .00 each additional book for U.S. and foreign sur-
face. $10.00 per book foreign airmail. Please allow 4-6 weeks for delivery. Questions regarding your order? Please write to Customer Service at the above address.

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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Programming/Languages
6502/Apple/Vic

ASSEMBLY LANGUAGE PROGRAMMING FOR THE
APPLE II— by Robert Mottolz. This comprehensive,
easy to understand introduction provides solid

groundwork for getting started in assembly language
programming on the Apple 11.* Many subroutines writ-

ten in assembly language are provided, and most ex-

planations are shown with equivalent examples in

BASIC. There's an excellent section on hexadecimal
arithmetic included, as well as appendices for further

study. BK1249 $12.95

APPLE MACHINE LANGUAGE— by Don Inman and
Kurt Inman. APPLE MACHINE LANGUAGE builds

upon your previous knowledge of BASIC, and teaches
you the machine language in small, easy, completely
illustrated steps. Following this guide, you will be able

to wnte machine language programs directly, using

the Apple System Monitor. Each new program is

thoroughly presented in functional blocks, with

sketches of how each step will actually appear on the

video screen. Soon you will be entering and executing
your own machine language programs, with predic-

table results! BK1248 $14.95

APPLE BASIC FOR BUSINESS: for the Apple II— by
Alan J. Parker and John Stewart. Unlike most introduc-

tory BASIC books, this book uses files extensively. It is

written specifically for the Apple II microcomputer
with DOS Version 3.2. All programs presented are com-
patible with DOS Version 3.3. With the emphasis on
problem-solving, the focus of this book is the point at

which problem elements meet language capabilities.

BK1247 $15.95

the custom tipple
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COMPUTEJ'S 1ST BOOK OF VIC—Compiled by the

Editor of COMPUTE! Magazine. This book is a selec-

tion of some of the finest articles on the Vic 20 that

have appeared in COMPUTE! Magazine, and a collec-

tion of previously unpublished material. Whether you
are just starting out with your Vic, or are already an ad-

vanced user, you'll quickly discover that this book is a

valuable addition to your computer library. Easy to use,

sprial bound. BK1255 $12.95

THE CUSTOM APPLE AND OTHER MYSTERIES— by
Winifred Hofacker and Ekkehard Floegel. This is the

guide to customizing Apple software and hardware, pub
lished by the folks at IJ6. It contains such hands on infor-

mation such as: data acquisition and control applica-

tions. Programming the 6522 Internal timer. Construct
ing the 6522 I/O board. An Eprom Burner for the Apple
Computer. An Eprom/RAM board. The Apple Slot Re-

peater, and much, much more. BK1246 $24.95.

THE APPLE II USER'S GUIDE— By Lon Poole, Martin

McNiff, and Steven Cook This guide is the key to

unlocking the full power of your Apple II or Apple II

Plus. Topics include: "Applesoft and Integer BASIC
Programming"—especially how to make the best use
of Apple's sound, color and graphics capabilities.

"Machine Level Programming," "Hardware Features"
—which covers the disk drive and printer, and "Ad-
vanced Programming"—describing high resolution
graphics techniques and other advancedapplications.
Well organized and easy to use. BK1220 $16.95

SOME COMMON BASIC PROGRAMS, APPLE II EDI
TION— by Lon Poole et al. A powerful collection of fi-

nancial, statistical, home management and mathemat-
ics programs— 76 in all— Each program is presented
with BASIC source code, operating instructions and
descriptions. If you're a beginning programmer you
can learn from this book what well designed and
documented programs look like. BK1232 $14.95

PROGRAMMING THE 6502 (Third Edition) By Rodnay
Zaks— Has designed a self-contained text to learn pro-

gramming, using the 6502. It can be used by a person
who has never programmed before, and should be of

value to anyone using the 6502. The many exercises
will allow you to test yourself and practice the con-

cepts presented. BK1005 $13.95

heBASIC

Encyclopedia of the

BASIC Computer Language

MICROBOOK: DATA BASE MANAGEMENT FOR THE
APPLE II— by Ted Lewis This book provides you with

an affordable data base management system for your
Apple II. These programs turn your Apple II into a com-
bination filing cabinet, information gathering/retrieval

system and data processing engine. Written in Pascal,

the program simulate a library. Information is main-

tained and broken down into books, chapters and
pages and index to pages. Photographs of the Apple II

screen are abundant, and they show you step-by-step

the effect of each of your entries. Microbook can be
used for almost any application involving the storage

and retrivial of information. BK1261 $19.95

APPLE GRAPHICS AND ARCADE GAME DESIGN— by
Jeffrey Stanton The only book available that explains

how to design arcade games from start to finish

through the use of text, flow charts and working ex-

amples. Learn how to speed up your graphics, and the

theory of how to design a playable game. This book re-

quires a solid foundation in BASIC programming on
the Apple II. BK1259 $19.95

THE APPLE CONNECTION— by James W. Coffron
Connect your Apple to household applicances for

greater control. With this book you will learn about
elementary interfacing and about BASIC program-
ming, including input/output techniques and devices,

building real systems, and even analog to digital and
digital to analog conversion. All programs are written

in BASIC and no prior electronic knowledge is re-

quired. BK1262 $12.95

Basic/Pascal
LEARNING IBM BASIC FOR THE PERSONAL COM-
PUTER— by David A. Lien This is a comprehensive
how-to book that will help you get the most for your
IBM-PC. A completer BASIC tutorial, it puts your PC to

work while you learn BASIC. This has been written with
the beginner in mind and encourages learning in a
relaxed and enjoyable manner with its easy step-by-
step instructions. It's also a excellent text for the
classroom. BK1273 $19.95

THE BASIC HANDBOOK—SECOND EDITION-by
David Lien. This book is unique. It is a virtual

ENCYCLOPEDIA of BASIC. While not favoring one
computer over another, it explains over 250 BASIC
words, how to use them and alternate strategies. If a

computer does not possess the capabilities of a need-
ed or specified word, there are often ways to ac-

complish the same function by using another word or

combination of words. That's where the HANDBOOK
comes in. It helps you get the most from your com-
puter, be it a "bottom-of-the-line" micro or an oversized
monster. BK1 174 $19.95.*

INTRODUCTION TO PASCAL-by Rodnay Zaks A
step-by-step introduction for anyone wanting to learn

the language quickly and completely. Each concept is

explained simply and in a logical order. All features of
the language are presented in a clear, easy-to
understand format with exercises to test the reader at

the end of each chapter. It describes both standard
PASCAL and UCSD PASCAL— the most widely used
dialect for small computers. No computer or program-
ming experience is necessary. BK1189 $14.95.*

PROGRAMMING IN PASCAL—by Peter Grogono. A
NEW REVISED EDITION. The computer programming
language PASCAL was the first language to embody in

a coherent way the concepts of structured program-
ming, which has been defined by Edsger Dijkstra and
C.A.R. Hoare. As such, it is a landmark in the develop-

ment of programming languages. PASCAL was devel-

oped by Niklaus Wirth in Zurich; it is derived from the

language ALGOL 60 but is more powerful and easier to

use. PASCAL is now widely accepted as a useful lan-

guage that can be efficiently implemented, and as an
excellent teaching tool. It does not assume knowledge
of any other programming language; it is therefore

suitable for an introductory course. BK1 140 $12.95.*

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

INSIDE LEVEL II— For machine language program-
mers. This is a comprehensive reference guide to the
Level II ROMs, allowing easy utilization of the
sophisticated routines they contain. It concisely ex-

plains set-ups, calling sequences, variable passage
and I/O routines. Part II presents an entirely new com-
posite program structure which unloads under the
SYSTEM command and executes in both BASIC and
machine code with the speed and efficiency of a com-
piler. Special consideration is given to disk systems.
BK1 183 $15.95.*

PROGRAMMING THE Z-80-by Rodnay Zaks. Here is

assembly language programming for the Z-80 present-
ed as a progressive, step-by-step course. This book is

both an educational text and a self-contained
reference book, useful to both the beginning and the
experienced programmer who wish to learn about the
Z-80. Exercises to test the reader are included. BK1 122
$15.95.*

Z-80 ASSEMBLY LANGUAGE PROGRAMMING— by
Lance A. Leventhal. This book thoroughly covers the
Z-80 instruction set, abounding in simple programming
examples illustrating software development concepts
and actual assembly language usage. Features in-

clude Z-80 I/O devices and interfacing methods, as-

sembler conventions, and comparisons with 8080A/
8085 instruction sets and interrupt structure.
BK1 177 $16.99.*
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68000/6809
68000 MICROPROCESSOR HANDBOOK— By Gerry
Kane. Whether you're currently using the 68000, plan-

ning to use it, or simply curious about one of the
newest and most powerful microprocessors, this

handbook has all the answers. A clear presentation of

signal conversions, timing diagram conventions, func-

tional logic, three different instruction set tables, ex-

ception processing, and family support devices pro-

vides more information about the 68000 than the manu-
facturer's data sheets. A stand alone reference book
which can also be used as a supplement to An Intro-

duction to Microcomputers: Vol. 2—Some Real Micro-
processors. BK1216 $9.95

68000 ASSEMBLY LANGUAGE PROGRAMMING-by
Gerry Kane, et al. A straightforward self teaching text

book on assembly language programming for the 68000
microprocessor. This book contains the entire instruc-

tion set, describes the function of assemblers and
assembly instructions and discusses basic software
development concepts. A large number of practical pro-

gramming examples are included. BK1233 $16.99
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FOR TOLL FREE ORDERING CALL 1-800-258-5473
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Micro Software Digest
Compiled by Swain Pratt

Micro Software Digest presents capsulized software reviews from various computer-related publications.

CRIS (Cash Register Inventory System)

System Requirements: Atari 400/800; 32K RAM; printer recom-
mended
Manufacturer: Adventure International, PO Box 3435, Long-
wood, FL 32750

Price: $249.95

Comments: "CRIS is a disk-based program," says the review,

"that turns any Atari computer into a combination cash register

(without the cash drawer) and inventory-management system for

small retail businesses."

Outside of a limited invoicing capacity, CRIS has many useful

features and is easy to use. "For the business that doesn't experi-

ence much customer traffic," concludes the review, "CRIS should

more than fill the bill." Reader Service number 401

(Reviewed in Popular Computing, April 1983)

The Forms Designer

System Requirements: IBM PC; PC DOS; 128K RAM minimum
Manufacturer: Business Information Technologies Software,

1048 Nicklaus Ave., Milpitas, CA 95035

Price: $175

Comments: "The Forms Designer," states the review, "is a pro-

grammer's utility. . . .It allows programmers to write data-entry

modules, with extensive screen formatting and error-trapping,

quickly and effectively."

Although requiring practice to gain proficiency, the package has

good documentation, and, concludes the review, "it should prove

to be a cost-effective tool for harried application writers." Reader
Service number 405

(Reviewed in InfoWorld, March 28, 1983)

Microteach Teacher's Aide

System Requirements: Atari 400/800; 48K RAM; two disk

drives; TV
Manufacturer: Compumax, PO Box 1139, Palo Alto, CA 94301
Price: $195

Comments: According to the review, this program "is a welcome
solution to the problem of tailoring computer-assisted education.

With this program, a teacher with no knowledge of computer lan-

guages can create computer-based lessons that deal specifically

with a particular curriculum."

The program simplifies test and grade management, keeps de-

tailed records of student performance, and, states the review,

"With a little imagination and creative endeavor, a teacher can use

the keyboard graphics characters with pleasing results." Reader
Service number 406

(Reviewed in COMPUTE!, May 1983)
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Power

System Requirements: 8080, 8085 or Z-80 computer with CP/M
Manufacturer: Computing!, 2519 Greenwich St., San Francisco,

CA 94123

Price: $169

Comments: Power is an auxiliary program designed to work with
CP/M and make it easier to use. According to the review, "Power
is useful for both experienced programmers and for the beginner.

There are about 50 different commands that range from monitor

functions to more common housekeeping operations."

The review concludes that "Power is a powerful program that

does many things very well. It is relatively inexpensive and re-

quires no complicated installation procedure." Reader Service

number 407

(Reviewed in Interface Age, April 1983)

Astro-Scope

System Requirements: Apple II, TRS-80 Models I and III, IBM
PC, Osborne I and all CP/M-compatible computers with 48K
RAM; one disk drive

Manufacturer: Astro-Graphics Services, PO Box 28, Orleans, MA
02653

Price: Screen-only version: $30

Comments: According to the review, this is an astrological pro-

gram that "on the basis of birth time, date and place, spews out

1500 to 1800 words of text explaining the birth chart."

Astro-Scope clearly offers entertainment value and precise cal-

culations of celestial configurations, but is inevitably weak, states

the review, in that "the generalizations offered are too imprecise to

form the basis for decisive action or useful insight.
'

' Reader Service

number 402

(Reviewed in Popular Computing, April 1983)

CyberLogo Turtle

System Requirements: Apple II Plus (versions available for

other computers); DOS 3.3; 48K RAM; one disk drive

Manufacturer: Cybertronics International, Inc., Software Pub-
lishing Division, 999 Mount Kemble Ave., Morristown, NJ 07960
Price: $99.95

Comments: The reviewer states that this program is one of the

best turtle graphics programs he has tried. "It carries out all of the

normal turtle graphics functions smoothly and quickly," says the

review.

The manual is a disappointment, but, concludes the review,

'The CyberLogo program provides a very good and affordable im-

plementation of turtle graphics that generally works well and that

can be an extremely valuable learning tool for any person." Reader
Service number 408

(Reviewed in Classroom Computer News, April 1983)



PowerText

System Requirements: IBM PC; 64K RAM; one or two disk

drives; compatible printer

Manufacturer: Beaman Porter, Pleasant Ridge Road, Harrison,

NY 10528

Price: $399 ($199 version available for users who already have the

UCSD p-System)

Comments: "PowerText is a sophisticated, powerful program

that invites comparison with the best available word processors,"

says the review, which then proceeds to match it with WordStar.

The review states that in many ways the programs do the same

things well, but with different design philosophies: WordStar is

screen-oriented (you get what you see), whereas PowerText is not.

The review cautions that PowerText has limited compatibility

because it is written in the UCSD p-System, but the disk includes a

runtime version of the p-System, so you can run the program from

DOS. The review concludes that PowerText "is beautifully tai-

lored for high-volume production of documents that have strict

format requirements." Reader Service number 403

(Reviewed in Softalk for the IBM Personal Computer, January 1983)

Bank Street Writer

System Requirements: Apple II, II Plus or lie; 48K RAM; ROM
Applesoft; one or two disk drives; printer

Manufacturer: Broderbund Software, 1938 Fourth St., San

Rafael, CA 94901

Price: $69.95

Comments: "Bank Street Writer," says the review, "provides

general word processing capabilities in a simple, uncomplicated

program that just about anyone can have up and running in less

than ten minutes, and it does it at a very low price."

It doesn't perform sophisticated operations, but it is good, ac-

cording to the review, for straightforward text or letter writing.

Reader Service number 404

(Reviewed in Softalk, February 1983}

Filemanager +

System Requirements: Atari 400/800; 40K RAM; two disk drives

Manufacturer: Synapse Software, 5327 Jacuzzi St., Suite I, Rich-

mond, CA 94804

Price: $99.95

Comments: "If you keep track of extensive files and data, then

this program is definitely for you," says the review. Filemanager is

menu-driven, the various options enabling you to create and modi-

fy forms, enter data on forms or into files, and copy, delete or re-

name files.

"A clearly written, step-by-step instruction book," states the re-

view, "puts the beginner at ease .... For all of its power, Fileman-

ager + is remarkably easy to use." Reader Service number 419

(Reviewed in SoftSide, #39/

Basic Guitar 1

System Requirements: Apple II or II Plus; DOS with Applesoft

in ROM; 48K RAM; one disk drive

Manufacturer: Digital Concept Systems Software, 4826 Buck-

nell, San Antonio, TX 78249

Price: $49.95

Comments: "Basic Guitar 1," says the review, "is a tutorial pro-

gram designed for the humble beginner ... or someone who wants

to improve his or her playing."

According to the review, the program has an excellent manual,

and the only thing missing "is talent. That peripheral is one the user

must supply. Basic Guitar 1 is an example of a novel tutorial-soft-

ware program; may its tribe increase." Reader Service number 409

(Reviewed in InfoWorld, January 24, 1983}

Hescount

System Requirements: Any version of Commodore PET/CBM

or VIC
Manufacturer: Human Engineered Software, 71 Park Lane, Bris-

bane, CA 94005

Price: $23.95 (tape); $26.95 (disk)

Comments: Hescount is a Basic program profiler, a utility that

monitors a program and counts the number of times each state-

ment is executed. "This information," says the review, "can be

used in a number of ways to assist in the development of a new

program or the modification of an old one."

Simple to use, and with good documentation, "Hescount," con-

cludes the review, "is a good program to add to your software de-

velopment toolkit." Reader Service number 411

(Reviewed in COMPUTE!, May 1983}

VIC Forth

System Requirements: Commodore VIC-20; any RAM except

3K expansion cartridge

Manufacturer: Human Engineered Software, 71 Park Lane, Bris-

bane, CA 94005

Price: $59.95

Comments: "VIC Forth," says the review, "is a cartridge that

contains an implementation of FIG-Forth . . . unique extensions al-

low the system to control color and sound features of the

machine." The review states that while Forth expands the

VIC-20' s programming capacity, a beginner must have an intro-

ductory text on FORTH, such as Starting Forth, by Leo Brodie.

"With VIC Forth," concludes the review, "you just plug in the car-

tridge and everything is there . . . this is a good beginner's Forth sys-

tem with innovative editor features." Reader Service number 412

(Reviewed in InfoWorld, March 28, 1983}

Micro/Courier

System Requirements: Apple II; 48K RAM; Applesoft Basic; one

disk drive using DOS 3.3; a monitor or TV; Hayes Micromodem II;

(other versions available for Apple III and IBM PC)

Manufacturer: Microcom, Inc., 1400A Providence Highway,

Norwood, MA 02062

Price: $150

Comments: This program is for use between identical microcom-

puters, states the review; it "automatically transmits any kind of

file or program the computer can produce." It also includes a ter-

minal-mode option for communication with commercial timeshar-

ing systems.

Micro/Courier has a clear and comprehensive manual, according

to the review, and its "operation is very straightforward and easy for

a nontechnical person to master." Reader Service number 413

(Reviewed in Popular Computing, February 1983)

Statistics 3.0

System Requirements: Apple II; 48K RAM; Applesoft

Manufacturer: Edu-Ware Services, Inc., 22222 Sherman Way,

Canoga Park, CA 91303

Price: $29.95

Comments: Statistics is a package that can handle a number of

standard statistical data-organizing and analyzing procedures. The

review states that "this is a fine program for someone who wants

something more than a programmable calculator, but something

less than an IBM mainframe."

"Despite limited documentation," concludes the review, "Sta-

tistics 3.0 is user-friendly. And best of all, the whole package does

what it's supposed to do—calculate statistics accurately." Reader

Service number 410

(Reviewed in BYTE, October 1982)
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Personal PEARL, Version 1.04

System Requirements: Z-80 or 8080-based microprocessor;
CP/M 2.2; 48K RAM; two single-sided, single-density, 8-inch disk
drives; 80-column printer

Manufacturer: PEARLsoft, Division of Relational Systems Corp.,
864 Promontory Place SE, Salem, OR 97303
Price: $295

Comments: This program is a complete information manager,
states the review, which "allows you to organize your information,
enter data into your files and generate various reports. The beauty
of the program is its unusually easy-to-use design."

With excellent documentation and support, the review con-
cludes, "This program contains features. . . that should make it a

joy for any but the most sophisticated, demanding, large-system
user to use." Reader Service number 416

(Reviewed in InfoWorld, March 28, 1983)

Wizardry

System Requirements: IBM PC; 64K RAM; two disk drives; col-

or adapter

Manufacturer: Sir-tech Software, 6 Main St., Ogdensburg, NY
13669

Price: $59.95

Comments: IBM PC users will now have a version of Wizardry,

one of the all-time bestselling adventure programs for the Apple.

"Don't boot up Wizardry," says the review, "expecting to play an

adventure like Zork. It has a lot more in common with role-playing

games like Dungeons and Dragons."

The game, according to the review, "runs faster on the IBM
(than on the Apple) and the graphics have been improved. This

game may seem impossibly complex at first, but you will quickly

learn why it has become a favorite." Reader Service number 417

(Reviewed in Softalk for the IBM Personal Computer, January 1983)

Multiplan
(Version 1 .04 for the IBM PC)

System Requirements: IBM PC; PC DOS; 64K RAM (minimum);

one disk drive (dual 320K drives preferred); black and white or col-

or monitor; IBM-supported printer; (Note: other versions available

for other computers)

Manufacturer: Microsoft Corp., 10700 Northup Way, Bellevue,

WA 98004

Price: $275

Comments: Multiplan, according to the review, is a thoroughry

capable spreadsheet that can run on CP/M-based machines and on
Apple II with DOS, IBM PC and Fortune 16:32. It has the usual fea-

tures of most spreadsheets, such as built-in commands for mathe-

matical computations, many business-related abilities, an iteration

command, and so on.

Multiplan is well designed to handle the tasks of modifying or re-

structuring your current data, and, concludes the review, it "is a

superior product that Microsoft is sure to support well." Reader

Service number 415

(Reviewed in InfoWorld, March 28, 1983)

The Learning System

System Requirements: Apple II; 48K RAM; one disk drive

Manufacturer: Micro Lab, 2310 Skokie Valley Road, Highland

Park, IL 60035

Price: $150

Comments: "The Learning System," states the review, "is a test-

generating program intended to help instructors provide automat-

ed testing for a wide range of learners .... The program is inge-

nious, user-friendly and well put together."

The program is not designed to develop sophisticated computer-

assisted instruction, but, concludes the review, "If you regularly

make use of short-answer tests . . . The Learning System may be

right for you." Reader Service number 414

(Reviewed in Popular Computing, April 1983)
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Global Program Line Editor

System Requirements: Apple II or II Plus; 48K RAM; DOS 3.3;

one disk drive

Manufacturer: Synergistic Software, 830 N. Riverside Drive,
Suite 201, Renton, WA 98055
Price: $65

Comments: "Global Program Line Editor," says the review, "is a
more sophisticated version of the extremely popular Program Line
Editor ... the major addition to the program is the global editing

capability."

"G.P.L.E. is a must for any serious Applesoft or Integer Basic

programmer," concludes the review. "It decreases the amount of

time and effort spent debugging and/or modifying your programs
significantly." Reader Service number 420

(Reviewed in SoftSide, #39)

CP +

System Requirements: Nearly any microcomputer with CP/M
and two disk drives

Manufacturer: Taurus Software, 870 Market St., San Francisco,

CA 94102

Price: $150

Comments: Designed for those with little computer experience,

CP + is, according to the review, "a simplified interface between
the user and the CP/M operating system. The program allows you
to easily select and run CP/M programs, perform a variety of print

functions and manage files."

"CP + also fits into an office environment," the review con-

cludes, "where computer users depend on complete applications

. . . and would find it difficult to remember a sequence of CP/M
commands." Reader Service number 421

(Reviewed in Interface Age, April 1983)

P-Term

System Requirements: Apple II Plus; Apple Pascal; 64K RAM;
Disk Drive II; modem required; printer and 80-column card

optional

Manufacturer: Southwestern Data Systems, 10761 East Wood-
side Ave., Santee, CA 92071

Price: $129.95

Comments: According to the review, P-Term is an Apple Pascal

communications program that "turns your Apple into an 'intelli-

gent terminal' that provides you with more flexibility. With the

right modem, you can automatically dial and log into a variety of

remote computers with a few keystrokes."

The review states that the program supports all 80-column

boards compatible with Apple Pascal, and concludes "that P-Term
is a well-designed package that meets its intended purpose with

speed, accuracy and versatility." Reader Service number 418

(Reviewed in InfoWorld, March 28, 1983)

BYTE Publications, Inc., 70 Main St., Peterborough, NH 03458.

Classroom Computer News, published by Intentional Educations, Inc., 341 Mt. Auburn St.,

Watertown, MA 02172.

COMPUTE!, published by Small System Services, Inc., PO Box 5406, Greensboro, NC
27403.

InfoWorld, published by Popular Computing, Inc., 375 Cochituate Road, Box 880, Fram-
ingham, MA 01701.

Interface Age, published by McPheters, Wolfe and Jones, 16704 Marquardt Ave., Cerritos,

CA 90701.

Popular Computing, published by BYTE Publications, Inc., 70 Main St., Peterborough, NH
03458.

Softalk and Softalk for the IBM Personal Computer, 11160 McCormick St., North
Hollywood, CA 91601.

Softside, 6 South St., Milford, NH 03055.
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Selling Micro-

computing will

make money for you.

Consider the facts:

Fact #1: Selling Microcomput-
ing increases store traffic—our

dealers tell us that Microcomputing is

the hottest-selling computer magazine on

the newsstands.
Fact #2: There is a direct correlation between

store traffic and sales— increase the number of people

coming through your door and you'll increase sales.

Fact #3: Fact #1 + Fact #2 = INCREASED $ALE$,

which means more money for you. And that's a fact.

For information on selling Microcomputing, call

800-343-0728 and speak with Ginnie Boudrieau, our

bulk sales manager. Or write to her at Microcomputing,

80 Pine St., Peterborough, NH 03458.

MICROCOMPUTING
80 Pine Street Peterborough, NH 03458

800-3430728

Sales Opportunity
A few select territories available

Join the direct-sales force of a fast growing company involved

in the microcomputer industry. Sales include our wide selec-

tion of books, six periodicals, and software. We are looking

for a nonsmoker with a good sales background and a basic

understanding of microcomputers. An excellent career

awaits the person who wants to be "on his own."

It will be your responsibility to become familiar with all

makes of computers and their sales outlets, amateur radio

and electronics stores, book stores, and other outlets for our

products in your territory. We will also add other lines as they

become available.

Arrangements are being made to coordinate efforts with

some other firms in the area. We offer an excellent growth

potential with a highly motivated young corporation. If you (or

someone you know)are interested in the opportunities

available at Wayne Green Inc., please submit your
background in detail, including sales experience, recent work
history, knowledge of the microcomputing industry, educa-

tional background and references, to:

Sales Manager
Wayne Green Inc.

Peterborough, NH 03458

All replies will be acknowledged immediately and held in the

strictest confidence.

WAYNE GREEN, INC.

(M-07) Pine Street

Peterborough, N.H.

03458

MAKE IT

EASY
TO
SAVE

your copies of

MICROCOMPUTING
Your magazine library is your prime reference source—keep it

handy and keep it neat with these strong library shelf boxes.

They are made of white corrugated cardboard and are dust resis-

tant. Use them to keep all your magazines orderly yet available

for constant reference.

Self-sticking labels are available for the following:

80 Micro 73 Magazine Radio Electronics

Microcomputing QST Personal Computing

inCider CQ Byte

Desktop Computing Ham Radio Interface Age

One box (BX1000) is $2.00, 2-7 boxes (BX1001) are $ 1.50 each,

and 8 or more boxes (BX1002) are $1.25 each. Be sure to specify

which labels we should send.

Call TOLL-FREE for credit card orders:

1-800-258-5473
Or use the order form in this magazine and mail to:

MICROCOMPUTING
Attn: Book Sales, Peterborough, NH 03458

LJSHIPPING AND HANDLING CHARGES $2 .00 per order up to and
including a quantity of eight 25« for each additional box ordereti

Make A Name
For Yourself

In

Technical Publishing.

Wayne Green Books announces a
September 1, 1983 deadline for sub-

mitting manuscript proposals for the
upcoming publication list. Ideas for

book-length manuscripts about any
microcomputer system or area of elec-

tronics will be considered. In addition

to payment and royalties, we offer our
distribution channels and the market-
ing support your book deserves.

Send proposals or requests for a
copy of our Writer's Guide to: Editor,

Wayne Green Books Peterborough, NH
03458. Or call toll-free 1-800-343-0728.
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ITbEflLER DIRECTORY^
Antioch, CA

Apple, VIC-20, CP/M software,

hardware, interface design. Apple II

disk Doublebyter, VIC-20 Video
Text System. Custom spreadsheet

overlays, user-friendly applications

are our specialty. Computer Tech-
nology Consulting, Box 1593,
Antioch, CA 94509. 757-8342.

Farmington, MI
Specialists in useful software for PET,
Commodore 64, and Apple. Grad-
ing program, sports packages, test

maker, word processor, database, li-

brary packages, etc. Write for details.

Midwest Software, Box 214,
Farmington, Ml 48024.
477-0897.

Nokomis, FL
We are the leading area computer
store. We carry Cromemco, Apple,

Vector Graphic; printers and termi-

nals. We offer full software support

including G/L, A/R, payroll and

word processing. Computer Cen-
tre, 909 S. Tamiami Trail, PO
Box 130, Nokomis, FL 33555.
484-1028.

Milford, NH
SAGE 68000 microcomputer autho-

rized dealer. Service, custom pro-

gramming, consultation, terminals,

printers, etc. Write for special low,

low prices. You'll be glad you did!

New Castle Electronics, 100
Christian Hill Road, #3, Mil-
ford, NH 03055. 673-2806 or
673-9667.

Aurora, IL
Full line of Apple Computer and
Fortune Computer, Hewlett-Pack-

ard Personal Computers, Calcula-

tors and Supplies. IDS Prism, SMC
and Daisywriter Printers. Farns-

worth Computer Center, 1891
North Farnsworth Ave., Auro-
ra, IL 60505 (85 1-3888) and 383
East North Ave., Villa Park, IL
60181 (833-7100).

Dealers: Listings are $15 per

month in prepaid quarterly pay-

ments, or one yearly payment of

$150, also prepaid. Ads include 25

words describing your products and
services plus your company name,
address and phone. (No area codes

or merchandise prices, please.) Call

Marcia at 603-924-9471 or write

Microcomputing, Ad Department,

Peterborough, NH 03458.

CLAfJIFIEDS
Classified advertisements are intended for use by persons desiring to buy, sell or trade used computer

equipment. No commercial ads are accepted.

Two si:c^ of ads are available. The $5 box allows up to 5 lines of about 35 characters per line, includ-

ing spates and punctuation. The $10 box allows up to 10 lines. Minimize use of capital letters to save

space. No special layouts allowed. Payment is required in advance with ad copy. We cannot bill or ac-

cept credit.

Advertising text and payment must reach us 60 days in advance of publication (i.e., copy for March
ittUC, mailed in February, must be here by Jan. 1). The publisher reserves the right to refuse question-

able or inapplicable advertisements. Mail copy with payment to Classifieds, Microcomputing, Pe-

terborough, NH 03458. Do not include any other material with your ad as it may be delayed.

Used Heath H-8, S-100 BUS. and Wang
Laboratories computer for sale. Memory
board, I/O card, terminal, disk drive, soft-

ware and complete system. Ten to 50 percent

off list price. Send for free listing. D. Wong,
Box 406, Croton Falls, NY 10519.

Classified Ads
Get Results!

L
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For Sale: OS1 C24P, 77 vint, Exc. Cond.
(500cpu/RS-232,540 vid bd/No gphs, 542

keybd) Plus all Doc & 2yrs AARD. TECH
JOURN. $450 or best offer. Call Roy
Milano 914-937-1289.

Heathkit H-8 computer, 16K, H-19 terminal,

serial /cassette board, cassette software, 1

year old. $750. Ron Campbell, 412 Woodley
Rd, Savannah, GA 31406 912-925-6524.

Timex/Sinclair users: Write for information

concerning the Z-WEST (SDTSUG) newslet-

ter publication. SASE or stamp appreciated.

SDTSUG/Z-WEST, PO Box 241 1 , Vista, CA
92083.

CLUBNOTES
Portland Computer
Society

The Portland (OR) Computer
Society ordinarily meets the

third Saturday of each month
in Room STB- 14 in the Syl-

vania campus of Portland

Community College, at 1 p.m.
For more information on

membership, meetings or

other matters, call Percy
Wood, Newsletter Editor, at

503-289-8263 (nights), or

503-255-1841 (days).

Orange County
Club—CA

The North Orange County
Computer Club (PO Box 36 1 6,

Orange, CA 92665) normally
holds its general meeting on
the first Sunday of the month
{second Sunday in July and
September, 1983) inHashing-
er Auditorium at Chapman
College, beginning at 1 p.m.

For information, telephone

Bob Dailey, Secretary and
Newsletter Editor, at 213-

696-0145.

Florida IBM PC
User's Group

The Manasota IBM PC
User's Group meets on the

third Wednesday in Sarasota,

FL. For details as to time and
place, call the new president

of the club, Richard Reynolds,

1 102 Mallorca Drive, Braden-

ton, FL 33529; 813-792-5400.

NAMU

NAMU (National Associa-

tion of Microcomputer Users,

Inc.), chartered in Texas and
with offices in Austin, is form-

ing a strong nationwide net-

work of individual members
and participating dealers.

Further information about
the wide range of member-
ship benefits and Association

activities can be obtained by
calling 512-474-9836.

American Software
Club, Inc.

The American Software
Club, with 10,000 members,
provides discounted micro-

computer software programs
to its members. A monthly
catalog updates the offerings

available.

For more information, con-

tact Lee Konowe, American
Software Club, Inc., Millwood,

NY 10546; 914-762-5644.

Indiana-Michigan
Osborne Group

The Michiana Osborne
Users Group (MOUG) meets
on the second Tuesday of

each month at 7 p.m. in the

branch office of the Valley

Bank and Trust Company, in

the Town and Country Shop-

ping Center on West McKin-
ley Ave.. Mishawaka, IN.

For further information,

contact Don Porter. 803 West
Washington St., South Bend,

IN 46601: 219-259-5411.

Byte transfer



Circle 25 on Reader Service card.

~\
THE MICRO COMPUTER RUSINESS

WILL GROW FROM $10 TO $100 BILLION

IN THE NEXT EIGHT YEARS!

ARE YOU READY TO CASH IN?

The micro computer business is predicted to grow from its present $10 billion to $100 billion before 1990! Imagine the

possibilities this opens for you! No matter where you live, if you're starting up or presently in business, no other industry offers

you more opportunities!

Now, finally, all the inside information you need to secure a prosperous future in this dynamic industry is available in

one place - THE COMPUTER ENTREPRENEUR MANUAL! - An immense information source, compiled by our inquisitive research

team, aided by a panel of experts and business people from all areas of the computer industry!

We present the inside story of more than 100 lucrative computer businesses you can enter, where you II find the real

opportunities for the eighties: from one man operations like Programming Author, Word Processing Center or Consulting, to

Systems House, Service Bureau, Computer Store etc! Many at little or no investment! All the invaluable facts and figures:

How to start, Capital needs, Profit estimates and Margins, How to Sell and Market, How missing technical or business

experience need not stand in your way, Source of Suppliers, etc! Details that could take years to find out on your own!

We'll show you inside tricks, like how to never again pay retail for computer products and consumer electronics, even for

one item - right now, while you're starting your business! How to get free merchandise and trade show invitations, etc. This alone
will more than pay for the manual! You'll read actual case histories of other computer entrepreneurs, so you can learn from their

mistakes, and profit from their success stories! Where you'll be one year from now depends on your actions today! Let us
show you how to take the first crucial steps!

Order now and take advantage of our limited introduction special, THE COMPUTER ENTREPRENEUR MANUAL, and a

six month subscription to THE COMPUTER ENTREPRENEUR REPORT/NEWSLETTER ( so you're always up-to-date with the

industry ), both for only $29.95! You must be convinced on how easy you can strike it rich in the micro computer business - or you
may return the manual for a full refund within thirty days! USE OUR TOLL FREE NUMBER TO ORDER!

EVERYTHING YOU NEED TO KNOW
TO SUCCEED IN THE COMPUTER BUSINESS

IS ALL IN THIS MANUAL!
THE COMPUTER ENTREPRENEUR MANUAL has the answers to all your questions about

selecting, starting and succesfully running a computer business! There has never been such a
comprehensive collection of know-how and information about this business in one place! All the
facts you need to plan and acheive your goals in easy-to-follow, step-by-step instructions!

These are some of the 100-plus businesses covered in PART ONE of the manual, with the
facts on How to start and run, Start-up Cost ( Even how to operate on a shoestring ), What profits
to expect, Wholesale prices, Mark-ups, Suppliers, future outlook, case histories for each, etc:

Systems House, Software Author ( who to sell to and who to avoid ). Service Bureau, Soft-
ware Publisher ( How to find programs that sell. Word Processing Service, Consulting and Con-
sultant Broker ( use your skills or those of others, make $150 • $1000 a day!). The incredible
Games Business, Computer Store ( Franchises Pro and Contra, or a low inventory store in your
home! ), OEM, Hardware Mfg, Data base and Teletext Service ( big prospects! ), Used Com-
puters, Repairs, Rent-A-Computer, Promote Fests and Trade Shows, Turnkey Systems,

Bartering, Mail Order. Compile and rent mailing lists, Specialized Data Headhunting and Temp Help Service, Tech Writer Shop, Custom Engineering, The
highly profitable Seminars and Training Business , and many more!

Many new ideas and ground floor opportunities! Interviews and success stories on companies of all sizes! Privy info on the profits made: How some
computer store operators net $100 - $250,000! Little known outfits that made their owners millionaires, one of these low-key companies, making simple boards
went from nil to $20,000,000 and 100 employees in four years! Programmers that make $300,000, Thousands of micro millionaires in the making, etc'

Whatever your goal is - Silicon Valley Tycoon, or just a business at home - we guarantee you II find a business to suit you - or your money back!

PART TWO of the manual is loaded with the know-how and "streetfighting" savvy you need, both as a novice or business veteran, to get started, to stay
and to prosper in the micro computer business 1 A goldmine of information in clear and easy-to-use instructions How to prepare your Business Plan, Outside
financing, The mistakes you must avoid, How to hire and manage employees, Incorporation ( when, and how to do it cheaply ), Surviving bad times. Record
Keeping, how to estimate your market before you start. Use multiple locations to maximize profits, how to promote and stay steps ahead of the competi-
tion! How to get free advertising, free merchandise, free advice, Power negotiating with suppliers to double your profit margins, etc! Even how to keep a
present job while starting a business part time!

Don't miss this opportunity to be part of this great industry • the next success story could be your own! Order the manual today! Part one and two.
bound in a deluxe ring binder, where you can also collect our newsletter ( free for six months with the manual - a $32.50 value! ) - all for only $29.95!

Order by phone (Credit cards only), or use the coupon:

THE COMPUTER ENTREPRENEUR NEWSLETTER -

ALL THE LATEST INSIDE BUSINESS NEWS!
NOW! SIX MONTHS FREE WITH YOUR MANUAL!

You're always attuned to the industry, and your
manual kept up-to-date, with our newsletter! Each issue has
the latest business news, ideas, new suppliers, our in-

dispensible watchdog" column on profits, discounts
( don't miss mfg s promos, like recently, when top video moni-

tor sold at $80 - that s half wholesale, one third of the retail

price! ), the competition, the big deals, etc! Feature stories

with start-up info and case histories on new micro busi-

nesses!

You II get invitations \o trade shows and conventions,

the usage of our advisory service and our discount buying
service for your purchases'

You'll find many items in our newsletter that will save
you the cost of your manual many times over!

lllllll 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1

CALL TOLL FREE!
CHARGE IT!

Credit Card Orders

( MC, VISA only )

accepted 24 hours/day

1 -800-227-3800
Ask for extension 1135

In California call

1-800-792-0990

= Mail to THE COMPUTER ENTREPRENEUR PUBLISHING CO.
!
PO BOX 456, Grand Central Station, New York, N.Y. 10163

Please send me THE COMPUTER ENTREPRENEUR
E MANUAL, and the six month free subscription to

S THE COMPUTER ENTREPRENEUR REPORT/NEWSLETTER.
E All for only $29.95, plus $3 for postage/handling ( NY resi-

E dents: add $2 64 for sales tax ) If I decide not to keep the

E manual. I may return it within 30 days for a full refund.

E NAME:

= ADDRESS:

= CITY, STATE, ZIP:

Check or MO. enclosed Charge to VISA MC

E CARD#

Exp. Date: -

I SIGNATURE:
KB0783

e) 1982, THE COMPUTER ENTREPRENEUR
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BOOK REVIEWS Edited by Larry Canale

Shedding Data Communication Ignorance
What Goes On Inside Micros?

Apple Graphics Made Easy
A Venture Into Apple VisiCalc

A Model Pascal Publication

Microcomputer Data
Communication Systems

Frank J. Derfler, Jr.

Prentice-Hall, 1982
Englewood Cliffs, NJ 07362
Hardcover, 129 pp., $17.95
Softcover, $12.95

Since January 1980, Frank Derfler has
held forth in the pages of Microcom-
puting, where his monthly column,
"Overview" (formerly "Dial-up Direc-

tory") has served as a focal point for news
on how microcomputerists are staying in

touch electronically. And along with

news, Frank has shared the basics ofdata

communication and the products that

make it tick.

Now. thanks to his latest book. Micro-

computer Data Communication Sys-

tems, there is no need to dig through

stacks of Microcomputing to reacquaint

yourself with this information.

Don't get the wrong idea, though; this

book is not just a rehash of Derfler'

s

monthly magazine write-ups.

Written with the beginner in mind. Mi-

crocomputer Data Communication Sys-

tems teaches the basics and then gives

you a start in applying them. Terms are

carefully defined and concepts are il-

lustrated through example. The result is

highly readable material.

Weaknesses? With a little more than

100 pages (minus wide margins) and
with its tables and figures. Microcom-
puter Data Communication Systems is

more of an introduction than a complete
treatment of the subject.

A second drawback is the book's lack of

timeliness. Examples include the Radio
Shack Model I, Apple II and S-100 sys-

tems. There is no direct exposure to

TRS-80 Model III or IBM PC-compatible
products.

If you're a loyal reader of "Dial-up Di-

rectory'V'Overview," then you may
have outgrown a book like Microcomput-

| er Data Communication Systems. On
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the other hand, if you still think "asyn-
chronous" refers to a plumbing fixture

and that "handshaking" belongs to poli-

ticians rather than computers, this book
is a quick way to shed your ignorance.

Timothy Daniel
Oxford, OH

Understanding Computer
Systems

Harold Lawson
Computer Science Press, 1982
1 1 Taft Court

Rockville, MD 20850
Paperback, 164 pp., $1 1.95

Understanding Computer Systems
begins, innocently enough, with an ex-

planation of processes and systems, pro-

cessors and procedures, and data flow

and interrupts—all illustrated by the fa-

miliar process of washing dishes (a cry-

ing baby is the high-priority interrupting

process). Data channels and simplex,

half- and full-duplex transmission are il-

lustrated using the same example.
System controls, error conditions and
flow diagramming are also explained

using the same simple example.
All of this shows that the activities go-

ing on inside every computer and pro-

gram can be illustrated by simple, every-

day examples we are all familiar with.

The first five chapters of Understanding
Computer Systems are devoted to this,

and along the way the reader becomes fa-

miliar with all of the technical terms
needed to understand computer hard-

ware and software.

These terms are applied to the dish-

washing task without detracting from
their exact technical meanings, making
technical terms easier to understand
than in any presentation I have ever run
across in any other computer book.

Beginning at chapter 6, the author

leaves dishwashing behind and begins

the "hard" discussions of processing in

computer systems. With the vocabulary
developed in the first part of the book,
these topics become much easier to

understand.

If there is any fault to be found with this

book, it would involve the descriptions of

computer hardware: they're short and
superficial, and probably not what the

average Microcomputing reader is look-

ing for in a book with this title. The
author's intent was to present the basic

concepts and terminology of computer
systems in an easy-to-read form aimed at

college-level students and business pro-

fessionals. He certainly has achieved
these goals.

While I'm nit-picking. I might as well

comment on the logic flow diagrams the

author uses. He doesn't use standard
symbols, and he has all parallel pro-

cedures and subroutines flowing down to

a termination. These representations fall

apart in examples where these pro-

cedures should be shown to return to the

main branch of the process. This path is

not at all obvious in this new type of flow

chart.

Author Harold Lawson is a university

professor (and some parts of the text read

as though they were written by a pro-

fessor) who draws on more than 25 years
of practical experience in the computer
industry. He's able to explain technical

topics in a manner understandable to the

rankest computer neophyte, providing

the beginner with the vocabulary re-

quired for advancement into the ranks of

computer professionals.

Since not everyone has advancement
to professional status as an immediate
goal, though, this may not be the best

book for someone looking for a simple

discussion of what is going on inside

micros.

But ifyou want to get serious, and in par-

ticular, if you're about to start learning

computer programming. Understanding

Computer Systems will make your fu-

ture studies much easier.

Ken Barbier
Borrego Springs, CA
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Personal Graphics
For Profit and Pleasure on
The Apple II Plus Computer

Michael P. Barnett

Graham K. Barnett

Little, Brown and Company, 1982

34 Beacon St.

Boston, MA 02106
Softcover, 192 pp., $14.50

My work as a corporate planner often

requires me to generate graphics presen-

tations to display the results of my de-

partment's analyses in a quickly under-

stood manner.
Before my company bought Apples,

this work was tedious. Now, with Apples

and an HP plotter, we can generate

graphs quickly.

Still, there are many times when off-

the-shelf software doesn't quite do what
we would like. Since I lacked the skills to

readily design and write a graphics sys-

tem, I started to scour the stores for a

book to teach me the essentials ofApple II

Graphics.

I found several graphics books, but

many were too general in scope, and oth-

ers were targeted

at users of other

computers. Fi-

nally, I found
what I was
searching for:

Personal Graph-
ics. Written in an
easy -to- read
style and laced

with sample pro-

grams, this book

leads the reader

gradually from simple basics into an in-

creasingly complex discussion of graph-

ics applications.

By entering the programs listed along

with the text, I soon was amazing myself
with the Apple's ability to generate geo-

metric images rapidly. (I got so fascinat-

ed at this stage that I had to set an alarm

to remind me to go to bed!)

One of the strengths of Personal
Graphics lies in the authors' elucidation

ofbasic mathematical concepts. They ex-

plain equations for geometric shapes,

along with the technique of breaking
equations into expressions that can be
evaluated quickly by plotting routines.

Starting first with the equation for cir-

cles, the authors then extend the equa-
tion to generate a variety of shapes. Even
readers with disdain for mathematics
soon will be watching cardioids, neph-

roids and limacons grow on the monitor

screen.

Later chapters contain sample pro-

grams that permit the plotting of poly-

nomials and that illustrate curve-fitting

techniques. (I believe this book could be

used in conjuction with a conventional

high school text to instill both the excit-

ment and beauty of math into the minds

ERSONAL GRAPHICS
ERSONAL GRAPHICS
ERSONAL GRAPHICS
ERSONAL GRAPHICS
ERSONAL GRAPHICS
ERSONAL GRAPHICS
ERSONAL GRAPHICS

ERSONAL GRAPHICS
FOR PROFIT AND PLEASURE ON

•JPLE 1
1 PLUS COMPUTFR

MICHAEL P BARNETT GRAHAM K BARNETT

TTLE BROWN MCROCOMPUTER BOOKSHELF

Personal Graphics is an

excellent buy for Apple

owners interested in

learning the basics

of graphics.

of students.)

The chapter titled "A Little Plotting

and Scheming" prompted me to acquire

Personal Graphics in the first place. It

contains discussions of the conventional

graphics tools for management: line

graphs, bar charts and pie charts. The
sample programs are useful and would

be valuable to anyone not prepared to

shell out the price of a commercial busi-

ness graphics package.

While the intent of this book is to

describe the creation of screen graphics,

the techniques are applicable to plotting

hardware.

If Personal Graphics has any faults,

they're faults of omission. In several in-

stances, the authors, having discussed

basic techniques and having described

illustrative programs, tempt the reader

by suggesting a variation—without
showing the reader how to accomplish

the variation.

All in all, though. Personal Graphics

is an excellent buy for Apple owners

interested in learning the basics of

graphics.

(The programs in Personal Graphics

are available on disk and can be ordered

from Tycon Corp., CN 5258, Princeton,

NJ 08540, at $24.95 per disk.)

Justin Crom
Littleton, CO

The VisiCalc Book-
Apple Edition

Donald H. Beil

Reston Publishing Co., 1982

1 1480 Sunset Hills Road
Reston, VA 22090
Hardcover, 301 pp., $21.95

Paperback, $14.95

Do your replication commands always
work like you want them to? Do you ever

use @Choose in your work? How about

Move? @Max? @Min?
The VisiCalc Book—Apple Edition will

help with those parts of a program you
may not completely understand, and it

adds enough information about some of

the rarely used commands to help you in-

corporate them into your work.

I suspect that there are two types of

VisiCalc users: those who take the time

and effort to master the program, and
those (like me) who read the manual, but

Can you predict your company's next growth period?

With Business Cycle Analysis you can. Plan ahead with

confidence. Let your computer:

•record monthly data (productivity, net profit,

operating expenses . . . whatever you like);

•calculate 12-month moving averages and pressure

points at the touch of a button;

•create easy-to-read plots of raw data, averages, or

pressure curves in just seconds.

Why risk your investment. Come out a winner with

Business Cycle Analysis. Ideal for managers, sales &
marketing analysts, investors, students, and small

businesses.

Apple II + *, 48K, Applesoft, disk, 0406AD, $59.95

*Apple is a registered trademark of Apple Computer Inc.

Yes!.

.

. Send me. copies of Business Cycle Analysis
#0406AD@$59.95. Please add $2.50 postage & handling.

VISA DMC DAE Check/MO

name _

address

city

card#

state.

exp. date.

.zip.

signature

337B7A

CALL 1-800-258-5473 to call

Instant Software • Rt. 101 & Elm St. • Peterborough NH 03458
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really could use some extra examples to

understand the more difficult parts of the
program.

While we expect a book about VisiCalc
to give us more information than the pro-

gram manual, it's important to under-
stand that that's a pretty difficult assign-
ment. The VisiCalc manual has been
praised for years as an outstanding ex-
ample of software instruction, and for a
book to improve on it is to ask an awful
lot. But in two areas in particular, The
VisiCalc Book does just that.

The first is in the number and quality
of the examples it presents. Yes, when
you buy The VisiCalc Book, you pay for

much of the same information you al-

ready have in the VisiCalc manual. But
this book takes almost everything a step

further than simple instruction; it adds
examples, and that's where it helps the

reader gain a real understanding.
In fact, author Donald H. Beil opens

with a simple budget forecast that's

easy to grasp, but one that would take a
lot of time to create by hand. Once you
start to carry out this example for a few
yearly periods, you see the capabilities of

VisiCalc.

One unique idea Beil uses is to show an
entire worksheet, along with just the sec-

tions of it that your screen displays, in

larger letters, with lines that head back
into the total worksheet, so you can see

where your screen display comes from.

This makes it easy to understand the

total size of the worksheet you have
available, as well as how to format it on
your screen for the best results.

The book's second major strength lies

in its detailed coverage ofVisiCalc's com-
mands and functions.

For instance, one truly strong area of

this book is in its explanation of the

replicate command. This is one of the

more difficult parts of VisiCalc to grasp

(at least for me), and Beil does an admir-

able job of getting across exactly what
you can and cannot do with it.

He also has an excellent flowchart to

show the difference in recalculating by
row or by column.

Beil's analogy of a pile of 3 x 5 cards

really helped me understand the move
command. His advice to label things

after you're done entering formulas, and
after you format all your output, will save

a lot of time.

For those with scientific minds. The
VisiCalc Book explains functions like

tangent, cosine, square root, arc cosine,

and so on. while the VisiCalc manual
merely lists them. ©Choose and ©Look-
up and @Min and @Max are also covered
more completely by Beil than they are in

VisiCalc's program manual.
Beil's idea of creating templates is

perhaps the highlight of his book.

'Templates," Beil writes, "are pat-

terns or models that guide a person in

entering data onto the electronic sheet."

Once you have it designed, you can use it

over and over. The same basic template
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would apply, for example, to an analysis
ofyour electricity costs, your gas costs or
your phone costs.

Beil gets a bit carried away with advice
on how to design a VisiCalc template so
anyone can use it without destroying
anything. In actual use, I doubt you'd sit

a secretary down and ask her to enter
information.

On the flip side of this same coin,

though, Beil gets a pat on the back for

suggesting the use of blank templates to

help gather data. These templates con-
sist of printouts of the information you
need, along with spaces:

Sales

Overhead Total

Number ofMachines in Use
Labor/Hours

You print these up and use them to col-

lect your data (here's where that un-

trained secretary is helpful) and then it's

quick and easy to enter the information.

Of course. The VisiCalc Book isn't

perfect; it's weak on ways to instruct

your printer to do what you want. Beil

laments that "Printers vary significantly

in . . . the way in which we send informa-

tion to them," and suggests that your
"vendor" can help. (The VisiCalc manual
isn't all that great on imparting this type

of information, either.)

Another weakness is that, for some
anachronistic reason, the book refers to

storing data on tape, as well as on disk.

My copy of VisiCalc doesn't even men-
tion tape; does yours? A couple of typos

and two hand-written additions are the

only other faults I could find.

The VisiCalc manual unquestionably

will teach you VisiCalc. But if you buy
The VisiCalc Book—Apple Edition, ex-

pect to learn the program a bit faster, a
trifle more easily and a shade more com-
prehensively. Expect to be more confi-

dent when you design a worksheet, and
to use all of the capabilities of VisiCalc

more fully.

VisiCalc is complex and powerful soft-

ware whose value increases in direct pro-

portion to your capabilities. If you use
VisiCalc to any significant degree, Beil's

book will more than pay for itself.

Gregory R. Glau
Prescott, AZ

Oh! Pascal!

Doug Cooper and Michael Claney
W.W. Norton and Co., 1982
500 5th Ave.

New York, NY 10110
Paperback, 476 pp., $17.95

A skilled actor could give the phrase

"Oh! Pascal!" many different readings:

delight, disgust, surprise, bewilderment,

satisfaction . . . And any one of these ex-

pressions could be appropriate for the

book Oh! Pascal!, depending upon the

reader. Like most books. Oh! Pascal! is

not a book for all reasons.

Specifically, Oh! Pascal! is an excellent

text for an introductory college course in

computer programming, or for a self-

teaching aid to users already thoroughly
familiar with another programming lan-

guage. But it is not, and does not intend
to be, a manual for individuals learning
their first programming language on
their own, and it is not a general-purpose
reference work on the Pascal language.
Oh! Pascal! assumes that its readers

know (or have a teacher who can tell

them) about accessing a programming
language through an operating system
and about such concepts as input and
output. In fact, one of the book's
weaknesses is that it does not provide
real examples of actual computer output
(the examples in the text are a combina-
tion of typeset and typewritten simulated
output).

But for its intended audience. Oh!
Pascal! is a model publication. The
content is sound and is presented in a
light-hearted and often humorous way.
The authors obviously are not worried
about being 20th-century Moseses spread-

ing Solemn Truth from ivy-covered Mount
Academe. The writing style is clear and
conversational, subliminally reassuring

readers that the subject matter is not some
nightmarish bogey-demon.

The emphasis is on problem-solving

rather than on programming. The need
for a concept is shown as the authors im-

mediately present an interesting prob-

lem and show how a concept can be ap-

plied to that problem. Thus, for example,
the need for looping is shown in a pro-

gram that does long division.

The text is packed with examples, and
readers are given intriguing program-
ming problems to work on. (For about

half of the problems, solutions are given

in an appendix.)

The programming examples are at first

difficult to follow because of typog-

raphy—a combination of boldface, italic

and regular typefaces and some high-

lighting with gray halftoning. But these

examples stress solid programming ap-

proaches and emphasize structured pro-

gramming throughout.

In addition, each of the 15 chapters

ends with a practical section (often quite

long) on "Antibugging and Debugging."

(How nice not to have to learn all of this

by trial and error!)

While Oh! Pascal! is comprehensive,
it's technically incomplete. It reserves for

an appendix brief discussions of goto,

pack, unpack, page and label, as well as

some other concepts.

Since the book is primarily a learning

text and not a reference work, however,
this isn't really a shortcoming. None of

these features are essential, especially in

structured programming, and the appen-

dix provides an adequate introduction for

students who might want to use them.

Brownlee Elliott

Bloomfield Hills, MI



%3&

Daisy wheel quality

without daisy wheel
j' 1 ' I CXpcnSC*

You need the quality print that a daisy wheel

printer provides but the thought ofbuying one makes your

wallet wilt. The Selectric™ Interface, a step-by-step guide to

interfacing an IBM Selectric I/O Writer to your microcom-

puter, will give you that quality at a fraction of the price.

George Young, co-author of Microcomputing magazine's

popular "Kilobaud Klassroom" series, offers a low-cost al-

ternative to buying a daisy wheel printer.

The Selectric™ Interface includes:

• step-by-step instructions

• tips on purchasing a used Selectric™

• information on various Selectric™ models, in-

cluding the 2740, 2980, and Dura 1041

•driver software for Z80, 8080, and 6502 chips

• tips on interfacing techniques

With The Selectric Interface and some background in elec-

tronics, you can have a high-quality, low-cost, letter-quali-

ty printer. Petals not included.

Credit card orders call TOLL-FREE 1-800-258-5473. Or

mail your order with payment plus $1.50 shipping and

handling to: Wayne Green Inc. Attn: Retail Book Sales,

Peterborough, NH 03458.

Dealer inquiries invited.
tt> -t ^ r\*i

ISBN 0-88006-05 1-4 1 28 pages 4> 1 Z Z7 (

Yes, I want Selectric Interface (BK7388). Enclosed is $12.97 per

copy plus $1.50 for shipping and handling.

MASTER VISA AMEX

Card #

,

Expires

Signature

Name

Address

City

State and Zip

All orders shipped UPS if complete street address is given.

337B7S

Circle 251 on Reader Service card.

FINALLY

80 x 24 VIDEO DISPLAY
PLUS! CP/M® and 112K

for TRS-80- MODEL III & I

.»»

•
•

"VID 80

80 Character Display
• Reverse video

• 16K added ram

VX-3, 64K CP/M
VX-3, CP/M and

Added memory

.

$399.00

. $524.00

Other products: MOD. Ill

• "Sprinter III
"

3.4 or 5 mhz speed up . 99.50

Doubles your speed

• "DISK CONTROLLER/
CLOCK
Battery-powered clock

calendar, 8" capability, and

double density. Assembled
board only.

DX-3D 229.50

DISTRIBUTORS:

CANADA—M&M Micro Mart
Quebec Canada (514) 713-9486

EAST COAST— Bi-Tech
Bohemia, NY (800) 645-1165

MIDWEST— Level IV Products
Livonia, Ml (800) 521-3305

MIDWEST—Soft Sector Marketing
Garden City, Ml (800) 521-6504

SOUTHERN— Digital Distributing

Dallas, TX (214) 330-1332

DEALER INQUIRIES INVITED

HOLMES
ENGINEERING, INC.

VISA
l r"«i

5175 Green Pine Drive Salt Lake City, Utah 84107

CP/M is a registered trademark of Digital Research

TRS-80 is a registered trademark of Tandy Corporation

One year warranty on all products. Add shipping/handling—$5.00 U.S. and Canada. All

others add 15%. Prices subject to change without notice. For information send self-

addressed stamped envelope. Reader Service takes 8 weeks.

Circle 261 on Reader Service card.

DEVELOPMENT HARDWARE/SOFTWARE
GTEK MODEL 7128 EPROM PROGRAMMER

• Microprocessor based intelligence for ease of

use and interface. You send the data, the

71 28 takes care of the rest.

• RS-232 interface and ASCII data formats
make the 7128 compatible with virtually

any computer with an RS-232 serial inter-

face port.

• Auto-select baud rate.

• Use with or without handshaking.
Bidirectional Xon/Xoff supported.
CTS/DTR supported.

• Devices supported as of DEC 82.
NMOS NMOS CMOS EEPROM MPU'S
2758 2506 27C16 5213 8748
2716 2516 27C32 X2816 8749
2732 2532 C6716 48016 8741
2732A 2564 27C64 8742
2764 68766 8751
27128 8755 8755

• Read pin compatible ROMS also.

• Automatic use of proper program voltage

based on type selected.

• Menu driven eprom type selection, no per-

sonality modules required.

(40 pin devices require adapter)

• INTEL, Motorola and MCS-86, Hex formats.
Split facility for 16 bit data-paths. Read, pro-
gram, and formatted list commands also.

• Interupt driven type ahead, program and
verify real time while sending data.

• Program single byte, block, or whole eprom.
• Intelligent diagnostics discern between

eprom which is bad and one which merely
needs erasing.

Gtek INC.

• Verify erasure and compare commands.
• Busy light indicates when power is being ap-

plies to program socket.

• Complete with TEXTOOL zero insertion

force socket and integral 120 VAC power
supply. (240 V AC/50HZ available also)

• High Performance/Cost ratio.

• •• Model 7128 PRICE $389.00 •••

MODEL 7128 SOCKET ADAPTERS
MODEL 481 allows programming of 8748.
8749. 8741, 8742 single chip processors.

Price $98.00

MODEL 511 allows programming the 8751,
Intel's high powered single chip processor.

Price $174.00

MODEL 755 allows programming the
8755 EPROM/IO chip

Prtca $135.00

MODEL 7128/24 - budget version of the
7128. Supports 24 pin parts thru 32 K only.
Upgradable to full 7128 capacity.

Price $289.00

Non-expandable, very low cost models avail-

able for specific devices.
MODEL 7128 LI for 2716 only $149.00
MODE L 7 1 28 L 2 for 2732 only $1 79.00

Also available from stock:
Eprom Erasers UVP model DE-4 . . $78.00
Avocet Systems Cross Assemblers $200.00
RS-232 Cable Assemblies $25.00
Programmable Devices call
Complete development systems . $3240.00

Post Office Box 289
Waveland, Mississippi 39576

(601) 467-8048
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NEW SOFTWARE Edited by Dan Muse

VIC-20 owners get serious with the Wordcraft word processor.

A Crafty VIC-20
Word Processor

Wordcraft 20 is a word pro-

cessing program that plugs

into the Commodore VIC-20
just like any game or memory
cartridge.

The program is designed to

create perfect documents,
correspondence and personal-

ized form letters. It can create

and print out mailing lists and
other special-purpose proj-

ects. Wordcraft 20 makes use

of the VIC's function keys and
other special keys, offering a

high degree of flexibility and
versatility.

Special features of Word-
craft 20 include a page capaci-

ty of 66 lines of 99 characters;

page width and length altera-

tion at any time; new-page
control, automatic line cen-

tering; justified or ragged
margins, text highlighting,

tab stops, decimal tabs, hard
and soft hyphens; and display

control. Up to 40 pages of text

can be stored by the program
on a cassette or disk.

128 Microcomputing, July 1983

Wordcraft also features au-

tomatic word wrap, eliminat-

ing broken words; paragraph
merging to insert entire

blocks of copy into previously

typed text; and search and
replace—a time- and effort-

saving feature that lets you
make a single change repeat-

edly throughout the text.

Wordcraft documents can
be encrypted, so they will be

unreadable to anyone without

a special key code.

Wordcraft 20, which sells

for $149.95, contains 16K of

program on ROM chips. An
additional 8K of RAM memo-
ry is in Wordcraft 20 Plus

—

priced at $199.95.

The Wordcraft 20 word pro-

cessor is compatible with vir-

tually any serial or parallel

printer, including Commo-
dore, Epson, NEC, Okidata

and others.

Wordcraft 20 is manufac-
tured by United Microware In-

dustries, Inc., 3503-C Temple
Ave., Pomona, CA 91768.
Reader Service number 472.

Improve Your
Punctuation

Punctuation & Style is a
program designed to elimi-

nate misused, redundant,
faulty, cliche or erroneous
phrases, and shows you how
to improve them.

Punctuation & Style quick-

ly marks and annotates your
files for easy correction. It re-

members sentences that you
don't want to change and does
not show them again in later

checks.

The program is designed to

catch many different types of

errors, such as—
• Missing, extra or improper
punctuation.

• Unbalanced quotes, paren-

theses or brackets.

• Improper abbreviations.

• Missing white space.

• Improper or missing capi-

talization.

Punctuation & Style is

available for eight-inch CP/M-
80, MP/M-80 and CDOS, Ap-

ple II with CP/M Softcard, the

Osborne I, the Kaypro II, the

NorthStar Horizon and Ad-

vantage, and SuperBrain with

CP/M 2.2.

The software is manufac-
tured by Oasis Systems, 2765
Reynard Way, San Diego, CA
92103. Reader Service num-
ber 467.

The HyperTyper
Ifyou still use the hunt-and-

peck technique of typing, Hy-

perTyper may be for you.

HyperTyper is a program
designed to help people ac-

quire a skill which is a prereq-

uisite to computer literacy

—

typing fluency. HyperTyper is

designed to be used in the of-

fice, school or home.
HyperTyper is available for

the IBM Personal Computer,
Osborne and CP/M systems,

including the Apple II.

The program costs $49.95
and is manufactured by Digi-

tal Marketing Corporation,

2363 Boulevard Circle, Suite

8, Walnut Creek, CA 94595.
Reader Service number 466.

Decision-Making Aid
Business Cycle Analysis,

from Instant Software (Route
101 & Elm Street, Peterbor-

ough, NH 03458), is designed
to assist you in making criti-

cal planning decisions. The
program summarizes cyclical

and seasonal indices on an
Apple Computer.

Business Cycle Analysis
aids management decision-

making regarding inventory

control, investments, person-
nel increases and credit ex-

tensions.

Business Cycle Analysis is

completely documented and
fully guaranteed. It costs

$59.95 and requires Apple-

soft, 48K and one disk drive. A
printer is optional. Reader
Service number 465.

Apple Word
Processor

Write Away is a full-func-

tion word processing system
for the Apple He or the Apple II

with 48K. The program is

designed to be used in home
or commercial applications. It

will utilize the features of any
printer.

Included with Write Away
is a mailmerge/form letter fea-

ture capable of handling con-

ditional text. Also included

are utilities that allow you to

create mailing lists from pop-

ular databases for use with

the mail-merge feature.

Write Away supports an ar-

ray of formatting commands
that allows for the creation of

almost any document. The
call command lets you con-

struct a document of any
length or a combination of

standard paragraphs from a
master control file. Multiple

commands can be combined
in a single macro command
and executed locally or glob-

ally. Blocks of text can be

moved or replicated quickly

and easily.

Write Away requires 48K
and one disk drive; however,
systems which have 64K are

able to take advantage ofa fea-

ture which permits instant



Now is your
chance to cash in on

your robotics program-

ming skill and creativity. En-

ter the first Microcomputing/

Heath Company HERO 1 program-

ming contest and win up to $500
worth of prizes.

Microcomputing magazine, in conjunction

with the Heath Company, manufacturers of the

HERO 1 , invites all HERO 1 programmers to submit

their best applications to this contest. Entries will be
judged in the following categories:

1. Standard HERO 1 with arm.

2. Modified HERO 1, including additional RAM or ROM, as well

as any mechanical or electrical modifications.

Prizes will be awarded to the top three entrants in

each category. Two $500 gift certificates (one from

each category) will be awarded. Each first place

winner will select the prizes of his choice, worth up
to $500, from the latest Heath Company catalog.

A $100 gift certificate, good toward any purchase

from the Heath catalog, will be awarded to both

second place winners. Third place winners

from each category will receive a copy

of Microcomputing column- —m:
ist Mark Robillard's new
book, "HERO 1 Advanced
Programming and Inter-

facing," plus a one-year

paid subscription to Mi-

crocomputing magazine.

CONTEST RULES
1. All programs must be
submitted both on cas-

sette tape and in hard

copy form. A brief, writ-

ten description of the ap-

plication must accom-
pany each entry.

2. Entries in the modi-
fied category must in-

clude a complete descrip-

tion of the alterations

performed on the robot.

3. The contest is open to

all HERO 1 owners, except

XV

MMMMMMMMMMM

employees of Wayne
Green Inc. (publisher

of Microcomputing),
and the Heath
Company and

and their

/ immediate
families.

4. All entries, in-

cluding programs,
become the property

of Microcomputing.
All entries must be re-

ceived by Microcomputing by
September 1, 1983.

Send submissions to:

Robotics Contest
Microcomputing
80 Pine Street

Peterborough, N.H. 03458
7. Contestants may submit

more than one entry in one or

both categories.

Entries will be judged on origi-

nality and technical feasibility.

The more practical and easily

adaptable the application, the

better. Winners will be an-
nounced in the December 1983
issue ofMicrocomputing. So rev

up your robot, and let's put the

Heath's HERO through its paces!

MICROCOMPUTING
Microcomputing, July 1983 129



Circle 273 on Reader Service card.

<S)

o

\*m

mm

• o

(('6

Leader
of the
Pack

HEM$1
SINGLE SIOE

DOUBLE DENSITY

48 TPI W/HUB RING

2 YEAR WARRANTEE

3ffl$Oi9
DOUBLE SIDE ^^

BASF

son
SECTOI

SINGLE SIDE

SINGLE DENSITY

2 YEAR WARRANTEE

son
SECTOI

DOUBLE DENSITY
48 TPI W/HUB RING

SOFT.

10 00 li

SECTOIS

LIFETIME

WARRANTEE

LIBRARY
CASE

FREE
WITH EACH
TEN FLEXVOISKS

LIMITED kVMLAdim

SINGLE SIDE
SINGLE DENSITY

SOFT
SECTOI

Ed$Q19
DOUBLE SIDE I
DOUBLE DENSITY ^

SIFT.

DOUBLE DENSITY "^^ '• • '6

96 TPI W/HUB RING SECTOIS

LIFETIME

WARRANTEE

LIBRARY
CASE

FREE
WITH EACH
TEN FLEXVOISKS

LIDITtO AVAILAIIUTY

LIFETIME

WARRANTEE

LIBRARY
CASE

FREE
WITH EACH
TEN FLEXVOISKS

LIKITtD AVAILABILITY

SINGLE SIDE
DOUBLE DENSITY

SOFT

SECTOI

LIFETIME

WARRANTEE

LIBRARY
CASE

FREE
WITH EACH
TEN FLEXVOISKS

LIHITtD AVAILABILITY

Minimum order 10

Packed 10 boxes of 10 diskettes with sleeves and labels

Quantity discounts - 1 00 deduct 5%.

1.000 deduct 7%. 5.000 deduct 10%

Add $5.00 per case Wf, $7.00 per case 8 (case et 100)

For shipping and handling Continential USA.. UPS ground.

VINYL ST0IAGE PAGES

5V'or8" 10/$5

SNAP-IT POWER CENTER
Turn one outlet into six

• Shock-sale

• Unbreakable

• 15 Amp Circuit Breaker 1

• Lighted On-Off Switch $19.95

HAR0H0LE DISK PROTECT!

Reinforcing rings

of tough mylar

protect disk hole

edge from damage 5V«" I"

Applicators $3 (4
Hardhole Rings (50) jg «o

DISK DRIVE HEA0

CLEANING KITS

Prevent head

crashes and

ensure error- free

operation

5V4" or 8" $19.50

SFDC- 10 CASSETTES 10/$7

(All cassettes include box and libels.)

Get 8 cassettes, C-10

Sonic, and Cassette/8

Library-Album,

as illustrated,

for only $8
•i:

LIBRARY CASES
8" Kas-sette/10 $2.99

iW Mini Kas-sette/10 $2.49

We also stock at FANTASTIC low prices

MAXELL 3M DYSAN

WABASH OPUS

Floppies. Tape, Data Cartridges.

Data Cassettes, and Disk Packs

• Written purchase orders accepted from government

agencies and well rated firms for net 30 day hilling. • International orders

accepted with a 1 5.00 surcharge for handling, plus shipping charges. • C.O.D.

requires a 1 0% deposit. • We accept Visa. Mastercharge. Money Orders, and

Certified checks. • Checks require bank clearances. • All shipments F.O.B. San

Diego. • Minimum shipping and handling 2.00. minimum order 10.00. • California

residents add 6% sales tax. Prices and terms subject to change without notice. •

All ssles subiect to availability, acceptance, and verification. • All soles are final. •

Satisfiction guaranteed or full refund.

We also offer printer ribbons, printwheels, type elements,

equipment covers, power consoles, paper supplies, storage and
filing equipment, furniture and many other accessories for word
and data processing systems. Write for our free catalog.

Orders Only

800-854-1555

Information

619-268-3537 DATA PRODUCTS
(FORMERLY ABM)

o

Q)i

O

«>)

o

(«

Modem Hotline (Anytime) |TT TELEX 4992217
61 9-268-4488 8868 CLAIREMONT MESA BLVD
Exclusive Monthly Specials SAN DIEGO. CALIFORNIA 92123
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switching between the editing

and formatting of programs.
The program also recognizes
all popular 80-column cards,

without the need for a sepa-
rate configuration routine.

Write Away costs $175. It is

available from Midwest Soft-

ware Associates, PO Box 301,
St. Louis, MO 63074. Reader
Service number 464.

Six Timex-Sinclair
Programs
D. Lipinski Software (2737

Susquehanna Road, Roslyn,
PA 19001) has released six

programs for the Timex-Sin-
clair 1000 computer. The pro-

grams require 16K, but are

self-expanding to available

memory, or have instructions

for modifying them to fit in

any memory size.

The six programs are Tutor,

List, Check, INEX, Stock and
INVEN.
Tutor is a quiz-making pro-

gram. You can tailor the quiz

to your student. You may en-

ter text and questions, or just

questions, in multiple, true/

false or direct answer formats.

A subroutine to organize your
inputs so they are readable

when displayed is available.

List is a data-entry and re-

trieval program. You can list

up to four categories and
view, add, delete, print or

mass search any information

in any category. A 16K RAM
will yield 150 entries with

8000 characters in the field.

Check is a checkbook pro-

gram for 200-400 transac-

tions. The program lists bv
item, name, date or check
number either to the screen or

the printer. Entry errors are

correctable.

INEX is an income and ex-

pense-sheet style program for

purchases, payment, interest,

beginning balance and cur-

rent balance for over 99 user
accounts, including standard

deductions, net pay and total

income. The program also

adds/deletes account names,
lists to screen or printer, and
transfers balances to set a

new account period.

Stock is a program that

keeps a count of items; adds;

deletes; searches; and changes
items by description, item
number or category. A com-
plete list can be sent to screen

or printer.

INVEN is a total inventory

program for quantity pur-
chased or sold; balance on
hand; cost; replacement costs;

and accrued values. You can
search or change items by
description, category or stock

number.

Tutor, List, Check, INEX,
Stock and INVEN can be pur-

chased for $10 each. Reader
Service number 463.

TS Editor

PDS Editor is menu-driven
software that allows you to

create and edit Z-80 machine-
language programs for use
with the Timex-Sinclair lOOO
computer.

PDS Editor contains mod-
ules to write, insert, move,
store on cassette and list Z-80
machine code. Additional
utilities inspect and modify
system pointers and convert

hex to decimal and decimal to

hex. A subroutine, accessible

in machine language, prints

characters to screen without
invoking Basic.

PDS Editor will let you write

fast-executing programs that

are useful for real-time control

applications. The program
comes on cassette. Its loading

time is about three minutes. It

requires 8K.

PDS Editor is manufactured
by Industrial Consultant, 62
Montague St. #5A, Brooklyn,

NY 11201. It costs $80. The
documentation can be pur-

chased separately for $20. A
short data sheet is available

for no charge. Reader Service

number 469.

Controlling Your
Printer

PRO/PAC's (14925 Memori-
al Drive, Suite 105, Houston,

TX 77079) PCP (Printer Con-
trol Program) lets you set up
your dot matrix printer to

print in boldface type, com-
pressed characters, variable

line spacing, slashed zeros,

elongated characters and
other modes.
The program is designed to

eliminate the need to enter

long strings of printer control

codes in order to change print-

ing modes. PCP is completely

menu-driven. The program
will send printer control codes



WAYNE GREEN BOOKS
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KILOBAUD KLASSROOM
by George Young and Peter Stark

Makes learning electronics fun and easy. First published as a series in Kilobaud Microcomputing, the

book combines the learning of essential theory with practical, hands-on experience. The course begins

with basic electronic projects and culminates in the construction of your own programmable

microcomputer. The direct instructional methods of authors Young & Stark make KILOBAUD

KLASSROOM a simple way for you to acquire a solid background in digital electronics.

BK7386 (419 pages) *14 -95
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Learn Digital

Electronics While
Building Your Own
Computer!
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THE SELECTRIC INTERFACE by George Young

You need the quality print that a daisy wheel printer provides but the thought of buying one makes

your wallet wilt. The SELECTRIC™ INTERFACE, a step-by-step guide to interfacing an IBM

Selectric I/O Writer to your microcomputer, will give you that quality at a fraction of the price.

George Young, co-author of Kilobaud Microcomputing magazine's popular "Kilobaud Klassroom"

series, offers a low-cost alternative to buying a daisy wheel printer. The SELECTRIC INTERFACE
includes: step-bv-step instructions, tips on purchasing a used Selectric, information on various Selectric

models, including the 2740, 2980, and Dura 1041, driver software for Z80, 8080, and 6502 chips, tips

on interfacing techniques. With The SELECTRIC INTERFACE and some background in electronics,

you can have a high-quality, low-cost, letter-quality printer. Petals not included.

BK7388 (125 pages) $12.97

TEXTEDIT

m
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// Disk is manufactured by Instant Software, a division of Wayne Green Inc.

A Complete Word Processing System in Kit Form

by Irwin Rappaport

TEXTEDIT is an inexpensive word processor that can be adapted to suit your differing needs—from

form letters to lengthy texts. Written in TRS-80 Disk BASIC, the system consists of several modules,

permitting the loading and use of only those portions needed. A disk is also available which provides

the direct loading of the modules, however, the book is required for documentation. For Model I and

III with TRSDOS CONVERT. , one disk drive (2 disk drives or copy utility needed to transfer to system

disk). Runs under TRSDOS 2.2/2.3. May not function under other systems.

BK7387 (book, 90 pages) $9.97

DS7387 (disk) $19.97

TEXTEDIT

a complete
worc&roces^g
system in kit

f^yOm.

by
Irwin Rappaport

E
A WAYNE GREEN
PUBLICATION
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ANNOTATED BASIC
A New Technique for Neophytes

Put your BASIC knowledge to work for you with this 2-volume set of TRS-80 Level II BASIC pro-

grams. Gain a better understanding of the elements and techniques involved in programming. AN-

NOTATED BASIC'S uniquely designed format breaks each program down for you to include: initial

documentation and instruction, definitions of New BASIC Concepts, flowchart, annotations of sec-

tions, showing how each part fits into the whole, and explaining why certain BASIC commands are

chosen over similar ones.

Using the programs as they are or modifying them to sharpen your programming skills, ANNOTAT-
ED BASIC is a helpful tool for any BASIC programmer.

BK7384 (Vol. 1,152 pages) $10.95

BK7385 (Vol. 2, 136 pages) $10.95
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COMPUTER CARNIVAL by Richard Ramella

Your child can become a crackerjack computerist with the sixty TRS-80 Level II pro-

grams in COMPUTER CARNIVAL. This large-type, spiral bound book for beginners

is a veritable funhouse of games, graphics, quizzes and puzzles. Written by 80 Micro

columnist Richard Ramella, the programs are challenging enough to ensure contin-

ued learning, yet short enough to provide your child with the immediate delight and

reward of mastering basic computing skills. And for even greater enjoyment, get the

CARNIVAL COMPANION, a 30-minute cassette containing all the programs in the

book. Eliminates tiresome typing and lets your child spend more time enjoying the

programs.

BK7389 Book (218 pages) $16.97

CC7389 Book & Cassette "Carnival Companion" $24.97

I

FOR TOLL-FREE ORDERING CALL 1-800-258-5473

WAYNE GREEN BOOKS*PETERBOROUGH NH 03458
Itemize your order on a separate piece of paper and mail to Wayne Green Books, Att: Sales, Peterborough, NH 03458. Be sure to include check or detailed

credit card information. (Visa, MC or AMEX accepted.) NoC.O.D. orders accepted. All orders add $1.50 for the first book, postage and handling; $1.00 each

additional book; $10.00 per book foreign air mail. Please allow 4-6 weeks after publication for delivery. Questions regarding your order? Please write to

Customer Service at the above address.

m
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Continuous
Checks

>

>
Statements
and Invoice's
for Desk-Top Computers
• Compatible with software from over 300

sources. Or program to NEBS standard
forms yourself.

• Continuous Micro-Perf™ Letterheads and
matching continuous Envelopes provide
a clean, trim look.

• Also, diskettes, continuous labels, other
supplies and accessories.

• Our policy is to process forms printed
with your name within 6 working days.
Then ship direct to you (We pay shipping
charges on prepaid orders).

QUALITY PRODUCTS
SMALL QUANTITIES AT LOW PRICES

MONET-BACK GUARANTEE

FREE Full-color, catalog
fast service by mail or phone

TOLL FREE 1 + 800-885-9550
(Mass. residents 1 + 800-922-8560)

NAME/TITLE

COMPANY

STREET

CITY, STATE, ZIP

|na

I

I

I

I

I

PHONE

SOFTWARE BRAND PACKAGE #
DO OWN
PROGRAMMING

COMPUTER BRAND MODEL

YOUR LINE OF BUSINESS

PLAN TO PURCHASE WITHIN:
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Suspended is an interactive prose adventure gamefrom In-

focom. Inc. The sciencefictiongame takes you into the twilight

world of cryogenic suspension.

at the touch of a key.

PCP is now available for the

new Apple Dot Matrix Printer,

the Epson MX 80/ 100 Printers

and the IBM Dot Matrix Print-

er. Computers supported by
the system include the IBM
Personal Computer, Apple II

Plus, Apple III (in native

mode) and the new Apple He.

PCP costs $24.95. Reader

Service number 461.

A Nightmarish Game
Suspended is Infocom's (In-

focom. Inc., 55 Wheeler St.,

Cambridge, MA 02 138) second
science fiction game. This
game takes you into the "twi-

light world of cryogenic sus-

pension and awakens [you] to

the nightmarish landscape ofa

planet in its death throes."

Suspended features a func-

tional game board and mov-
able game pieces. These phys-

ical elements are designed to

add an extra dimension to the

game.
While attempting to save

the planet, you are able to

strategically manipulate six

characters (robots), each hav-

ing a different perception of

the game environments, and
each offering specific options.

Suspended is designed to con-

tinually challenge you to per-

fect your strategies and devel-

op new ones, as you will

spend up to 30 hours solving

the game's puzzles.

Suspended costs $49.95.
Reader Service number 470.

Apple Database

The Data Bank is a versa-

tile, multifunction database
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management program that is

designed to offer all the power

and sophistication of high-

priced database systems.

The Data Bank is menu-
driven with interactive prese-

lection for speed and ease.

The program is "unlocked,"

allowing you to customize the

program and providing the de-

pendability of multiple back-

ups. The use of standard files

permits compatibility with

other programs, such as Visi-

Calc and most word pro-

cessors.

Features of The Data Bank
include a versatile form gen-

erator for printing reports,

mailing labels, checks, in-

voices or forms of your own
design; global math func-

tions; multilevel searches and

sorts, plus a "fast find" con-

cept that locates records in a

matter of seconds; flexibility

in changing, relocating and
transferring data; the ability

to create new files from exist-

ing data, and the capacity to

handle large files.

The Data Bank costs $170
and requires an Apple II Plus

or Apple He with Applesoft,

48K and at least one disk

drive. It is manufactured by

FlowerSoft, 564 Tara, Mante-

ca, CA 95336. Reader Service

number 460.

From One Apple
To Another
MicroMover is a program

designed to be used both by
the novice and experienced

computer user, whoever has a

need to transfer files from one

Apple II to another Apple us-

ing a modem.
Any type of file can be trans-

ferred without converting to

text file first. A data compres-

sion algorithm cuts the
transfer time. The disk-to-

disk file transfer can be com-
pleted with a minimum of op-

erator intervention.

The MicroMover program
features one simple menu and
one-character commands.
One, some or all files on a disk

may be transferred.

MicroMover works with
either DOS 3.2 or 3.3. In fact,

one system may be using 3.2

while the other is using 3.3.

The MicroMover works with

the Hayes MicroModem II,

acoustic modems and others.

Only one copy of the program

needs to be purchased, as

MicroMover transfers a copy

of itself to the distant end, if

required.

MicroMover costs $50 and

is manufactured by DAB Sys-

tems, 9116 Rockefeller Lane,

Springfield, VA 22153. Read-

er Service number 462.

Shape Up!

DEG Software (1 1999 Katy

Freeway, Suite 150, Houston,

TX 77079) has announced
the release of a personal diet

and exercise program for use

on the IBM Personal Com-
puter. The product, called In-

Shape, provides a method for

recording detailed informa-

tion on daily food intake and

exercise performance. In-

Shape has a computerized

food dictionary and automati-

cally calculates points for aer-

obic exercises.

Various plotting functions,

including 60-day and 52-week

summaries, are designed to

give you an accurate picture

of diet and exercise patterns

over a period of time.

InShapes plotting capabili-

ties allow you to plot any of

four consumptions (protein,

carbohydrate, calorie and fat)

against food group, meal or

body weight. Possible plots in-

clude calories consumed ac-

cording to food group, protein

consumed vs. body weight

and so on.

InShape requires an IBM
PC, a minimum of one disk

drive and an 80-column
monitor. A printer is optional.

It is compatible with DOS 1 .0

or 1.1 with 64K, or DOS 2.0

with 96K. It costs $95. Reader

Service number 47 1

.

C-64 on the
Write Track
Computer Marketing Ser-

vices, Inc. (300 W. Marlton

Pike, Cherry Hill, NJ 08002),

has released Script 64, a full-

function word processing sys-

tem for the Commodore-64.
The program has a built-in

dictionary, which can be ex-

panded to 20,000 words. In

addition to all normal text

editing functions. Script 64
has enhancements such as

the ability to hold 40 screen

pages (1000 characters each)

in the computer at one time,

which can be linked together

for a document capacity of

999 screen pages; storage of

deleted text in a buffer for re-

call in the same or different

place; automatic page num-
bering, book fashion; header

and trailers; redefinable key-

board; output to video with

horizontal scrolling; and help

screens.

Script 64 supports the Com-
modore 1541 disk drive and

Commodore 1525 printer.

Other serial or ASCII printers

can be supported with an op-

tional RS-232 interface. Script

64 also supports all other CBM
disk drives and IEEE printers

via an optional C-64 Link (also

available from Computer Mar-

keting Services, Inc., for

$169.95). Script 64 costs

$139.95. Reader Service num-
ber 473.

Learning Math
Basics

The Math Teacher is an
educational program designed

to drill students on the basics

of addition, subtraction, mul-

tiplication and division. It

runs on the Commodore-64
system.

The program presents up to

25 problems per each work-

ing session. The student se-

lects which of four math oper-

ations to perform. He also

selects from four skill levels.

At the end of the session, the

student's score is displayed

along with a reminder of the

operation and level chosen.

The Math Teacher operates

in full color, has graphics and

is easy for children to use.

The program costs $39.95

and is available from Compu-
Tech, PO Box 7000-309, Re-

dondo Beach, CA 90277.
Reader Service number 475.

In Case You Were
Wondering. . .

In the May New Software

section, we listed a product

called PC/InterComm; how-

ever, we omitted the name
and address of the manufac-
turer. The manufacturer is

Mark of the Unicorn, PO Box
423, Arlington, MA 02174.

Circle 93 on Reader Service card.

OUR ISOLATORS
FOR YOUR

PROTECTION
Prevents:

disk drive woes, printer interaction,

memory loss and damage due to

lightning or AC power line

disturbances.

Commercial Grade Isolators

ISOl 3 Isolated Sockets

ISO-2 2 Isolated Socket Banks, 6 Sockets

Industrial Grade Isolators

ISO-3 3 Double Isolated Sockets

ISO-1 1 2 Double Isolated Banks, 6 Sockets

Laboratory Grade Isolators

ISO-17 4 Quad Isolated Sockets

ISO-18 2 Quad Isolated Banks, 6 Sockets

Circuit Breaker, any model (Add-CB)

Remote Switch, any model (Add-RS)

$76.95
76.95

115.95
115.95

200.95

169.95

Add 10.00

Add 18.00

JEBW* Electronic Specialists, Inc.
171 South Main Street, Box 389, Natick, Massachusetts 1 760

Ton Free Order Desk 1-800-225-4876

MasterCard, VISA, American Express
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NEW PRODUCTS Edited by Dan Muse

Atari-Compatible
Disk Drive
The Rana 1000 is an Atari-

compatible floppy disk drive

from Rana Systems (20620
South Leapwood Ave., Car-
son, CA 90746).
The Rana 1000 has single-

density capacity and offers

90,000 letters of storage on a
single disk. The product line

also will include a double-

density drive with 180,000
characters of storage.

In addition to the write-

protect feature, which keeps
stored information safe, the

new drive offers an LED read-

out which displays the densi-

ty storage, error status and
drive number.
The Rana 1000 is 1/3 the

size of the Atari drive. It

costs $399. Reader Service

number 488.

An Independent
Mouse
OptoMouse, from USI Com-

puter Products (A Division of

USI International, 71 Park
Lane, Brisbane, CA 94005), is

a "smart" mouse, which

comes equipped with an on-

board microprocessor to pro-

vide accurate cursor position-

ing and graphics input. It is

designed to be used with vir-

tually any microprocessor
system.

The OptoMouse is about the
size of a cigarette pack. The
mouse is moved back and
forth over a reflective grid.

This motion is then translated

into a corresponding comput-
er input and appears on the

USI's OptoMouse 2000 comes
with an on-board micropro-

cessor and can be connected
to virtually any microcom-
puter system.

The Rana 1000, from Rana Systems, is an Atari-compatible
disk drive.
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screen. It can be used to initi-

ate action, to aid word pro-

cessing or to draw graphics.

The OptoMouse has its own
on-board power supply and
uses a standard RS-232 inter-

face to connect to virtually

any microcomputer.
The OptoMouse costs $179.

A WordStar overlay that

adapts the mouse to WordStar
word processing applications

is available for $49.95. Reader
Service number 482.

C-64 Disk Drive
Microtech, Inc. (PO Box

102, Langhorne, PA 19047),

has announced the PEDISK
CII, a high-performance disk

system for the Commo-
dore-64. Available in single-or

dual-drive versions, the
PEDISK can accommodate
three-inch, S^-inch or eight-

inch disk drives.

The system consists of a

controller circuit assembly, a

cable and standard disk drives.

The controller plugs into the

expansion connector of the

Commodore-64.
PEDISK CII features high-

speed, IBM-CP/M compatibili-

ty, expandability and a sim-
ple, reliable design. PEDISK
transfers data directly to the

computer memory at a rate of

250,000 bits per second. The
disk format is 3740. This
allows disks to be exchanged
with other computer brands,
minis and mainframes.
PEDISK is supplied with the

PDOS operating system soft-

ware. It includes a full set of

utilities and Basic commands.
The single-drive 5^4 -inch sys-

tem is the model C540-1: it

costs $595. The model
C877-1 (single eight-inch sys-

tem) costs $1095. Reader Ser-

vice number 487.

Apple Keyboard
Controller Card

Soft Stroke is a keyboard
controller card for the Apple
II. The nine- by three-inch

card plugs into one of the Ap-
ple's I/O slots.

The Soft Stroke card lets

you connect either the stan-

dard Apple II keyboard or an
external seven- or eight-bit

ASCII-encoded, parallel out-

put keyboard.

The card is designed to let

The PEDISK CII is a high-performance disk drive system for
the Commodore-64.



The Soft Stroke card, from Emri Computer, lets you connect

either the standard Apple II keyboard or an external seven- or

eight-bit ASCII-encoded, parallel output keyboard.

you adapt full-sized key-

boards for operation with the

Apple II computer. It allows re-

definition or repositioning of

any character-code generating

key of the keyboard. Any key

may be defined as a macro
key. All keyboard translation

parameters are stored in bat-

tery-packed CMOS RAM (2K).

Soft Stroke's on-board soft-

ware includes a sophisticated

keyswitch editor that allows

disk storage and retrieval of

keyboard definitions; key-

board definitions may be load-

ed from disk using three sim-

ple Basic commands.
Soft Stroke's operating sys-

tem provides a 128K type-

ahead buffer. The card is com-
patible with any operating

system. There is a built-in

real-time clock with 1/10 of a

second resolution.

The Soft Stroke card costs

$199, and is available from

Emri Computer, PO Box 4878,

Station E, Ottawa, Ontario,

Canada K1S 5J1. Reader Ser-

vice number 494.

Axiom's Printer

The Model EX 1601 is a full-

sized, high-speed printer that

features permanent archival-

quality printouts. It is manu-
factured by Axiom Corp.,1014

Griswold Ave., San Fernando,

CA 91340.

The nonimpact, electrosen-

sitive mechanism prints at

three lines per second (up to

240 characters per second),

and eliminates the need for

ribbons, toners or chemicals.

The Model EX 1601 prints

the full 96-character ASCII set

on standard 8Vfe-inch wide

paper with an additional 128

symbols and foreign language

characters.

The printout is software-se-

lectable for an 80-, 40- or

27-column format. Print sizes

can be mixed on a line and
reverse printing can be used

for emphasis.

Computer Continuum's high-speed analog board is de-

signed to open the door to the world ofanalog signal process-

ing and control.

The Model EX1601 .from Axiom Corp., is a high-speed printer

with permanent archival-quality printouts.

A choice of standard paral-

lel, RS-232C and 20mA serial,

or IEEE-488 interfaces is

available. The Model EX 1601

costs $695. Reader Service

number 490.

A Door-Opening
Board
Computer Continuum's (301

16th Ave., San Francisco, CA
94118) high-speed analog in-

terface board is designed to

open the door to the world of

analog signal processing and
control. The board is available

for several types of microcom-
puters.

A special set of pins at the

connector to the host comput-

er allows you to rearrange the

pin assignment for easy inter-

facing.

The board works with the

Timex-Sinclair 1000, Apple

II, TRS-80, Commodore-64
and Z-80-CPU-type comput-
ers that have an appropriate

user bus.

The board can plug directly

into the TS-1000 to form a

powerful dedicated system.

The board has many onboard
jumpers and switches that are

designed to allow versatility

in the areas of decoding ad-

dresses, memory or I/O map-
ping, control bus standards,

power supplies, analog scales

and A to D conversion modes.

The user's manual includes

sample programs in Basic and
machine code. The board
costs $195, assembled and
tested, with manual and con-

nector parts. Contact the

company directly for more
information.

Two Monochrome
Monitors

Two new compact mono-
chrome video monitors, one
with amber display and one
with green, have been intro-

duced by Zenith Data Sys-

tems Corp. (1000 Milwaukee

Ave., Glenview, IL 60025).

The 12-inch monitors are in-

tended for use with a wide

range of video games and per-

sonal computers.

Capable of a 25-line-by-80-

character display, each unit is

equipped with a 40-80 char-

acter switch to increase char-

acter size when the computer
has a 40-column display. The
green-screen model (ZVM-
123) is priced at $149. while

the amber-display model
(ZVM-122) sells for $169.
Reader Service number 483.

Graphics Plotter

The Strobe 200 is a graph-

ics plotter that features a

more efficient paper-loading

system and an innovative pen
holder that is designed to al-

low the use of a wide variety

of pens. The Strobe 200 costs

$795 and provides a spectrum

of options.

One option is an on-board

RS-232C serial interface used

with MS-DOS, PC-DOS and
CP/M. This option provides

four built-in character sets for

foreign languages. The lan-

guages are complete with

both upper- and lowercase let-

ters and can be used in any
combination on a page. This

option costs $195.

Other Strobe 200 options
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BASF-DPS
WORLD STANDARD TAPE

MONEY BACK
GUARANTEE

COMPUTER GRADE
BLANK CASSETTES

PREMIUM 5-SCREW
SHELL FITS ALL

STANDARD RECORDERS

DATA TRAC / C-05, C-10, C-20
CASSETTE STORAGE CADDY

1

ORGANIZE
YOUR TAPES
$295 EACH FINEST QUALITY

PHILIPS (NORELCO)
TYPE HARD BOXES

TRACTOR FEED
DIE-CUT BLANK

CASSETTE LABELS

INTRODUCTORY OFFER!
W ORDER 2 DOZ. CASSETTES AND 1 CADDYT GET 1 CADDY FREE! ffi»"R!M

OFFER EXPIRES AUGUST 1. I9S3

**»2fi*** VOHK ITB-J2S, nave a«*££&"
USERS SAY *B

l0 the "oo^olthe^l^^neous ..

^a Beaverton, NQW BUY JHE B£

Call: 213/710-1430 ZSEZESX"*"
order NOW . . . VORK 10™Comouterujo7§

!

MAIL TO: 24573 Kittridge St.. »M Canoga Park. CA 91307

ORDER FORM -
ITEM 1 DOZEN 2 DOZEN TOTAL
C-05 7 50 13 50

C-10 800 ] 1440

C-20 | 10 00 18 00

Hard Box 2 50 4 00

Storage Caddy @ $2 95 ea Quantity

FREE Quantity

Blank labels Q 4 00/100 ] 30 00/1000

SUB TOTAL
Calif residents add 6% sales tax

Shipping/handling 1 doz $2 2 do* $3 50
3 doz $4 50 each additional doz $ 50

For Parcel Post instead of UPS ADD $1

Outside Continental USA. ADD $2

TOTAL

Check or MO
enclosed 3 Credit Card: ] VISA ] MASTERCARD

PLEASE SEND QUANTITY DISCOUNTS

Charge to

Credit Card:

Each cassette

includes two YORK
10 labels only

Boxes are sold

separately Ship

ments are by

UPS unless

Parcel Post re

quested Boxes

caddies and blank

labels are free ot

shipping charges

when ordered with

cassettes When
ordered without

cassettes shipping

charges Boxes

$1 00/doz

Caddies $1 00

each MINIMUM
SHIPPING

HANDLING ON
ANY ORDER-
$2 00

Card No. Exp.

Name

Address

City State/Zip

Signature

Computer make & model Disk?(y/n).

are parallel interface cards
that connect with a variety of

personal and professional
computers. The Apple-com-
patible interface is priced at

$85; the Osborne interface

costs $90; and the Commo-
dore and TRS-80 interfaces

cost $110 each.

Strobe Graphics Systems,
Inc., 897-5A Independence
Ave., Mountain View, CA
94043. Reader Service num-
ber 484.

Low-End Printer
Alphacom, Inc. (2323 South

Bascom Ave., Campbell, CA
95008), has introduced a low-

cost ($179.95), 40-column
printer with graphics capabili-

ties for Commodore, Atari and
Texas Instruments systems.

Called the Alphacom 42,

the unit prints at two lines a
second and combines a sin-

gle-chip microprocessor and
an Olivetti print mechanism.
The Alphacom 42 can be

linked to most home comput-
ers by plugging the appropri-

ate interface cable into the

printer's cartridge-like slot.

The printer features upper-

and lowercase and a wrap-

around facility that allows

printing of text lines longer

than 40 characters. The
Alphacom 42 also recognizes

standard ASCII control, or

"action," codes for changing
the printing mode. Codes in-

clude carriage return, line

feed, right justification, form
feed, graphics control and
multiline feed.

Interface cables for the

VIC-20 and Commodore-64
are available immediately.

Cables for the Atari and TI
computers will be available

shortly. Prices for the inter-

face cables begin at $29.95.
Reader Service number 491.

Three VIC-20
Enhancements
World Electronics (177 27th

St., Brooklyn, NY 11232) has
announced three products for

the Commodore VIC-20: the

Universal Parallel Printer
Cable (UPA-20), the Universal

Cassette Adapter (UCA-20)
and the Memory Port Ex-
pander.

The UPA-20 is a four-foot-

long cable that plugs into the

VIC-20's I/O ports. The docu-
mentation includes a Basic

listing, which allows anything
printed to the screen to go to

the printer as well, and an as-

sembly listing with four op-

tional modes, including one
that adds print and list com-
mands to Basic for parallel

output. (The routine is also

available on cartridge.) Al-

though it is not designed to

fully duplicate Commodore's
Serial Graphics Printer, it is

intended to fill a neglected

spot on the VIC-20 peripheral

shelf.

The UCA-20 lets you use

any cassette machine with

your VIC-20. The UCA-20
plugs into the cassette port of

the computer. The other end
connects to any cassette
machine by use of the MIC and
Monitor jacks. Since the stan-

dard cassette doesn't have sen-

sors to determine if a button

has been pressed, this adapter

does not duplicate that func-

tion of the Commodore

The Alphacom 42, from Alphacom, Inc., is a low-cost,

40-column printer with graphics capabilitiesfor several popu-
lar home computers, including thosefrom Commodore, Atari
and Texas Instruments.
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Circle 87 on Reader Servic

The Gavilan, from Gavilan Computer Corp., is a "mobile

computer" designed to meet the needs of travellers.

Datassette (the computer will

always think one of the but-

tons has been pressed). The
noise filters and amplifiers,

however, do allow it to produce

a clean signal. In fact, it can

successfully load tapes the

Datassette never finds. Yet, the

output is compatible with the

Datassette.

The Memory Port Expander
plugs into the memory expan-

sion port of the VIC-20, expan-

ding it to three connectors,

each of which has all the ad-

dress, data and signal lines of

the original port. In addition, a

row of DIP switches allows the

user to disconnect power to

any of the connectors, thereby

deselecting them.

By limiting the expander to

three slots, the need for buf-

fering is eliminated. The
board is fused, however, to

comply with Commodore's
warranty on the VIC-20. The
Memory Port Expander board

is offered both as a bare board

project and as a fully assem-

bled board.

The UPA-20, the UCA-20
and Memory Port Expander
cost $19.95 each. Reader Ser-

vice number 486.

play; full typewriter keyboard

and ten-key pad: flat touch

panel for cursor control and

item selection; a 16-bit CPU
microprocessor (Intel 8088); a

built-in 300-baud direct-con-

nect modem; three-inch mi-

crofloppy disk drive and I/O

bus; internal memory of 80K
(32K available), expandable to

336K; an integrated three-

inch microfloppy disk drive

with a capacity of 320K (for-

matted); an interface that per-

mits the computer to connect

to any standard full-screen

video display; an ac adapter

and quick recharger (110 or

220 volts), which plugs into a

standard ac outlet; and an op-

tional five-pound printer that

prints up to 60.000 characters

per battery charge on stan-

dard 8'/2 x 11 paper.

The price of the basic sys-

tem (main unit, integral mi-

crofloppy disk drive, modem,
internal processor memory,
recharger and Gavilan operat-

ing system) will be less than

$4000.

Gavilan Computer Corp..

240 Hacienda Ave., Camp-
bell, CA 95008. Reader Ser-

vice number 481.

Going Mobile
The Gavilan computer is a

self-contained, battery-pow-

ered, nine-pound, 16-bit mi-

crocomputer system that is

designed to offer a complete

mobile office in a briefcase.

The computer is contained

in an integrated fold-up pack-

age. It features an eight-line

by 66-character flat LCD dis-

Miniature Printer

The SP-400 is a matrix

printer from Syntest (169

Millham St., Marlboro, MA
01752) that is priced at $365.

The printer is designed to pro-

vide the essential features of

more expensive competitors.

The miniature printer pro-

vides noiseless 40-column
printouts on thermal paper. It

IS YOUR tfAEhSTIL.!: IN
THE MIDDLE AGES?'J

fcST'i'

*.:/;

•**

*». K<*-. y

.

Your secretary types reports and revises project

budgets on an Apple microcomputer.Why should you
be stuck with the same pen and ink used by medieval

alchemists? An ALIS automation system together

with your Apple II can eliminate manual recording

and setting of instruments. ALIS systems can work
with pH meters, strain gauges, timers, positioners,

microbalances, flow meters, BCD devices— in short

almost ANY device which accepts or generates an
analog or digital signal.

ALIS makes
automation easy
Each ALIS system is complete with preassembled
hardware, from Apple interface to cabling, terminal

box and test switches— as easy to install as a printer.

ALIS' interface software lets your Applesoft programs
talk directly with the real world at up to 10,000 data
points per second. You can display your results im-

mediately or off-line with ALIS' modifiable hi-res

graphing system. Each ALIS system is thoroughly

documented with over 150 pages of readable
manuals, including
sample programs and
application notes to

assist in automating
your lab.

ALIS automation systems are available NOW in the following

configurations:

• Precision Analog Input: ALIS/A12 $1 51

7

(16 channels, 0.024% Prec, 8 ranges, 100mV min)

• Analog Input: ALIS/A08 $1 1 49

(16 channels, 0.39% Prec, 5 Volts Full Scale)

• Analog Output: ALIS/AO $841

(2 channels, 0.39% Prec, 10 Volts Full Scale)

• Digital Input/ Output: ALIS/ DIO $1600

(32 bi-directional channels, quad timers, interrupts)

Available soon: ALIS/MX256— 256 channel analog input.

ALIS systems require a 48K APPLE, APPLESOFT, DOS 3.2/3

For detailed specifications and complete price

schedule see your Apple dealer, or contact:

eco-tech, inc.
2990 Lake Lansing Rd. • P.O. Box 776 • East Lansing, Ml 48823

(517) 337-9226

ALIS is a trademark of Eco-Tech, Inc.

APPLE & APPLESOFT are trademarks of Apple Computer, Inc.
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The SP-400 is a 40-column thermal printer from Syntest
Corporation.

has switch-selectable baud
rates from 50 to 9600 baud.
Stop bits and parity are also

selectable. Input is standard
RS-232C or 20mA loop. A
40-character buffer is also

standard.

The SP-400 is 8 x 4.45 x 2.7

inches. The unit can be rack-

mounted. The printer's input

is 12 V ac or dc. It also comes
with a receptacle-mounted
UL-approved 1 15 V ac 60 Hz
power module. The SP-400's

printing speed is one line per

second. Reader Service num-
ber 492.

Hard Disk System
The Hard Disk III is VR

Data's (777 Henderson Blvd.,

Folcroft, PA 19032) latest in

its line of Winchester disk

drives.

The Hard Disk Ill's sub-

system includes case, power
supply, cables and mounting
hardware—fully assembled,
tested and burned-in.

The unit is available as a

five-megabyte (formatted)

fixed and/or five-megabyte
removable disk cartridge.

Other available capacities for

the disk drive subsystem are

ten-megabyte, two times ten-

megabyte, 15-megabyte and
two times 15-megabyte.
Adapters, which include all

hardware and software to run
the subsystem, are available

for the IBM Personal Com-
puter, IBM-XT, Apple II, Ap-

ple He, Franklin, TRS-80
Models I and III, LNW-80 and
LNVV-II.
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Prices of the Hard Disk III

start at $995. Adapters start

at $150. Reader Service num-
ber 493.

The PC Gets a Mouse
The Mouse Systems Corp.

(2336 H Walsh Ave.. Santa

Clara, CA 95051) PC Mouse is

designed to let IBM Personal

Computer users take advan-

tage of the ease of use provid-

ed by a mouse.
PC Mouse combines an opti-

cal mouse and special soft-

ware. Up to nine commands
may be issued by clicking one

of the mouse's three buttons

one to three times. The PC
Mouse requires only a single

RS-232 port. No hardware or

software modifications are

needed.

PC Mouse works by trans-

lating mouse motion and but-

ThePC Mouse,from Mouse Systems Corp. , is designed to let IBM
Personal Computer users take advantage ofthe ease ofuse pro-
vided by a mouse.

ton clicks into user-defined

key sequences. Up to 15 key
sequences can be assigned to

each button code. These key
sequences perform exactly as

if you had typed them in with

the keyboard.

The mouse tracks motion

without moving parts by opti-

cally counting grid lines print-

ed on an aluminum "mouse
pad." An internal micropro-

cessor transmits position data

at 1200 baud via a three-wire

RJ 11C connector. An interface

box allows direct connection to

an RS-232 port. PC Mouse
costs $332. Reader Service

number 480.

Commodore Cassette
Interface

The VIK-Dubber cassette

interface lets VIC-20 and

The Hard Disk III is VR Data's newest addition to its line of

Winchester disk drives.

Commodore-64 users save
and load data using any stan-

dard cassette recorder. The
VIK-Dubber circuitry is de-

signed to filter and enhance
cassette data, virtually elimi-

nating bad loads.

The VIK-Dubber lets you
connect two cassette record-

ers to make high-quality

back-up copies of programs,

even machine-language pro-

grams. The VIK-Dubber also

has an indicator light and
quiet audible tone to help you
adjust the cassette volume for

proper use and monitor the

cassette data.

Since it gets its power from

the computer, no batteries are

needed. The VIK-Dubber costs

$34.95, and is available from

Bytesize Micro Technology,

PO Box 21123, Dept. AZ,
Seattle, WA 98111. Reader
Service number 489.

The VIK-Dubber cassette in-

terface, from Bytesize Micro

Technology, lets VIC-20 and
Commodore-64 users save
and load data using any
standard cassette recorder.



While new printers with impressive specifications are introduced on an almost daily basis, only
time will tell the true quality of the product. Over the past 2 years our customers have continued

to buy the DS180 printer, not only because of its impressive performance and competitive price,

but also because of our outstanding track record for product reliability and customer support.

We have continually improved on the performance of the DS180 by incorporating such
enhancements as dot addressable graphics, 6 user-selectable print sizes and a 2000 character

buffer. These features coupled with 180 cps printing, parallel and serial interfaces, adjustable

tractor feed and over 40 other programmable features, make the DS180 one of the most versa-

tile matrix printers available today

Before you select your next printer, why not take a look at a time-proven performer—the
Datasouth DS180.

The DS180 printer is available nationwide through our network of sales/service distributors.

data computer corporation
P.O. Box 240947 • Charlotte, NC 28224 • 704/523-8500

Telex: 6843018 DASOU UW



CALENDAR

Toronto Computerfest
Computerfest '83 will be held July 8-10 at Harbourfront in

Toronto. The event is sponsored by TRACE (Toronto Region
Association of Computer Enthusiasts) and will be the largest
non-professional computer show in Canada in 1983.
The show will feature exhibits, a flea market, an auction and

numerous talks. For further information, write TRACE, PO Box
6922, Toronto, Ontario, Canada M5W 1X6.

Computers in Music Education—Chicago
On July 10-11, the Chicago Area Music Teachers Association

and Triton Community College will host a conference on "The
Role of Microcomputers in Music Education."
The show will include an exhibit and many talks and semi-

nars on computer-assisted music education, supporting soft-

ware, languages and other topics. For more information, call

Pearl Anshell, the conference coordinator, at 312-386-7733. or
Michael Ferrelli, the director ofprogram development, at Triton
College, 312-456-0300.

USENIX Meeting—Toronto
The USENIX Association summer conference, co-sponsored

by the Software Tool Users Group, will be held July 12-15 at

the Hilton Harbour Castle, Toronto, Ontario. The conference,
for academic and business people interested in UNIX, will

consist of technical sessions, tutorials and vendor exhibitions.
For more information, call Suzanne McNary at Rogal

America, 617-965-1000, or (on technical questions) Mike
Tillson, 416-922-1937.

Computers in Education—Oregon
The University of Oregon's College of Education will offer its

second annual conference on computers in education on July
20-22 at the Eugene Hilton and Convention Center, Eugene,
OR. For details, telephone 503-686-3405.

Business Schools
Computer Users Conference
The International Business Schools Computer Users Group

(IBSCUG) will hold its 1983 conference July 25-27 at the Uni-
versity of Waterloo, Waterloo, Ontario. The conference is an
opportunity for business school people to investigate develop-
ments in hardware, software and the application of computers
to business and business education.
For information and registration forms, contact Professor

Anthony Wensley, Accounting Group, University of Waterloo,
I Waterloo, Ontario, Canada N2L 3G1; 519-885-121 1, Ext. 2755.
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Graphics Conference and Show—Detroit
SIGGRAPH '83, the tenth annual Conference on Computer

Graphics and Interactive Techniques, will take place July
25-29 in Cobo Hall in Detroit, MI. All aspects of computer
graphics technology will be explored.
A public exhibition of artists' computer-generated works will

be held in conjunction with the conference. For further infor-
mation, call Lynn Valastyan or Sheila Hoffmeyer at 312-644-
6610.

Music Instruction Workshop—Illinois

The University of Illinois will sponsor its third annual
workshop on computer-based music instruction on July 26-29
at the campus in Urbana, IL. The workshop is designed for

public school and university music teachers interested in
learning about computers.
For registration or other information, write Professor Dale

Kimpton, School of Music, University of Illinois, Urbana. IL
61801, or telephone 217-333-2620.

LOGON '83—Montana
LOGON '83, a five-day conference on "Technology, Mytholo-

gy and Literacy in the New Age" will be held at Montana State
University in Bozeman, MT, on August 1-5. The conference
will examine the implications of computer technology on
human culture and will bring together outstanding people from
many fields of work: scientific and technical, educational and
artistic, as well as from the media, industry and business.
For more information, contact Michael Sexson, English

Department, Montana State University, Bozeman, MT 59717;
406-994-3768.

Microcomputers in
Vocational Education—Wisconsin
A conference coordinated by the Vocational Studies Center,

University of Wisconsin-Madison, will take place August



10-12 at the Concourse Hotel in Madison. Designed for people

concerned with microcomputers and high technology in voca-

tional education, the conference will feature classes, presenta-

tions of programs and exhibits.

For more information, contact Judy Rodenstein or Roger

Lambert, 964 Educational Sciences Building, 1025 West

Johnson St., Madison, WI 53706; 608-263-4367 or 608-

263-2704.

IBM PC Faire—San Francisco

Computer Faire announces its first IBM PC Faire, to take

place August 26-28 in San Francisco's Civic Auditorium and

Brooks Hall. The Faire will focus on hardware, software and

applications for the IBM Personal Computer, and will feature a

large technical conference, a product exposition and a number
of user group meetings.

For more information, contact Jim Warren at 415-851-7077,

or write IBM PC Faire, 345 Swett Road, Woodside, CA 94062.

For more information, contact Federal Education Programs,

PO Box 368, Wayland, MA 01778; 800-225-5926 from outside

Massachusetts; 617-358-5181 from within Massachusetts.

Australian Computer Conference

The tenth Australian Computer Conference is scheduled for

September 12-15 in Melbourne, Victoria. The conference will

deal in depth with virtually every area of computer application

and management.
For details, write Professor A.Y. Montgomery, 10 ACC, PO

Box 4063, Mail Exchange Melbourne, Victoria, 3001 Australia;

telephone (03) 41 6220.

Peripherals '83—San Francisco

The exhibition Peripherals '83 has been re-scheduled from

Boston to San Francisco, and will be held September 13-15 in

the Moscone Center.

Information can be obtained from Cahners Exposition Group,

Cahners Plaza, 1350 E. Touhy Ave., PO Box 5060, Des Plaines,

IL 60018; 312-299-9311.

Federal Computer Conference—DC
The sixth annual Federal Computer Conference will take

place September 13-15 in the Washington Convention Center,

Washington, DC. In addition to the program of presentations

and workshops, there will be a large exposition of ADP
equipment, systems and services on the second and third days.

Euromicro 83—Madrid
Euromicro 83, the ninth annual symposium on micropro-

cessing and microprogramming, will take place in Madrid on

September 14- 16. The purpose is to bring together people from

business, industry, government and academia who are

interested in the problems and applications of microcomputer

systems.

For further details, write Euromicro, T.H. Twente, PO Box

217, 7500 AE Enschede, The Netherlands.

Computer Expo—Indiana

The second annual Indiana Computer Expo will be held at the

Indianapolis Convention Center, Indianapolis, Indiana, on

September 15th and 16th. The Exposition is particularly

designed for business end users of micros and minis, and will

deal with software and peripherals as well as basic computer

systems.

For more information, call Ernie Kerns & Associates,

317-259-8111.

Deep in the Heart of Texas
The first Heart of Texas Computer Show is scheduled for

September 16-18 at the Convention Center in San Antonio.

The emphasis of the Show will be on microcomputer-based

small business systems.

For further information, contact Robin G. Mann at

512-226-4636, or write Heart of Texas, PO Box 12094, San
Antonio, TX 78212.

SICOB—Paris in the Fall

SICOB, the leading French computer exhibition, is scheduled
for Sept. 21-30 in the exhibition halls at CNIT, la Defense,

Paris. Just preceding this event (Sept. 19-23), the 9th World
Computer Congress, IFIP Congress '83, will be held at the Palais

de Congres. The Congress is the annual conference of the Inter-

national Federation for Information Processing (IFIP), with

membership in 42 countries.

For full information on these events, contact Philip H. Dorn,

Dorn Computer Consultants, Inc., 25 East 86th St., New York,

NY 10028; 212-427-7460.
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MicroManagement
Systems, Inc.
2803 Thomasville Road East

Cairo, Georgia 31728
(912) 377-7120

COMPUTERS & EQUIPMENT
It's Simple. . .

| -q'

CALL & SAVE MONEY
III -841-0860

Ga. & Info 912-377-7120

DISCOUNT
PRICES
BUY

DIRECT
TRS-80
COMPUTERS

FROM
MODEL 12 »2639

MODEL 16 *4012

MODEL III '388

MODEL IV 'CALL
COLOR "CALL
PORTABLE »CALL

Complete line

NEC
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EPSON
PRINTERS

•369
OKIDATA
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fz. commodore

VIC 20 •CALL

COMMODORE
64 »CALL

SMITH
CORONA

TP I DAISY WHEEL PRINTER

•499

S/C/M
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C. ITOH • STAR GEMINI • ATARI • BROTHER • HAYES

NOVATION • FRANKLIN • VERBATIM • PANASONIC

AMDEK • COMREX • QUADRAM • CARDCO • MORE. .

'CALL

SAVE MONEY
PRICES AND PRODUCTS ARE SUBJECT TO CHANGE
WITHOUT NOTICE.

FREE UPON REQUEST
• DISCOUNT PRICED LIST AND INFORMATION KIT

• COPY OF MFR'S WARRANTY
WRITE

MICRO MANAGEMENT SYSTEMS
TELEMARKET DEPT. NO.

7

2803 THOMASVILLE RD. E. • CAIRO, GA. 31728
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REVIEWS
(from p. 146)

While I valiantly struggled to find 15
different word combinations (not all of
which were even valid) from the matrix,
the computer had the audacity to find 48
of them. It positioned question marks in

the proper column and continued to dec-

rement that terrible, terrible clock.

The game is tough enough, but Insoft

adds cruel and unusual punishment to the

task. It isn't bad enough that I must take a
drubbing at the hands of a computer.
Wordtrix shows its arrogance by letting

me know it has found "enough' ' four let-

ter words; any more that it finds won't
even be counted. Isn't that wonderful?

I'm not even going to talk about the

score. 2700 to 650. Really!

Wordtrix exercises the mind. And if

you're faint of heart, don't even consider
this game. You're going to get downright
angry when you find, as I did. that you
have difficulty competing at the begin-

ning level. They add to this insult by giv-

ing you five higher levels ofcompetency.
I figure by 1989 .... But you know, after

a while, your eyes begin to cross and you
begin to see things that weren't even
there in the last game. The matrix ap-

pears to be generated randomly, so even
the computer can't cheat. But you don't

see it pounding its forehead, do you? It

doesn't care that you now have one eye
pointing north and the other pointing

west.

You are being scored at all times as you
work against the clock. As the clock ticks

down and the neatly defined rows of

question marks begin to appear at the

right side of the screen, you resolve that

this is the last time you will subject

yourself to Jeremy Wilson's (the pro-

gram's author) perverted sense of

humor. You swear if you ever meet this

guy you'll subject him to a decreasing

clock and a matrix of 64 which must be

solved in one minute, while working
against the Cray-1 supercomputer.
Wordtrix will add one expression to

your repertoire: "Oh yeah!" (Insoft, Inc.,

10175 S.W. Barbur Blvd., Suite 202B,
Portland, OR 97219.)

Ken Lord
Winchendon, MA

ZX Disassembler/
Debugger

A versatile

Disassembler for the
TS- 1000 and ZX-81

Ifyou ever bought a "grab bag" and got

a real bargain, you know how good I felt
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when I received Gladstone Electronic's

ZX-8 1 Disassembler/Debugger. It turned
out to be much more than I had antici-

pated. It's not only an excellent disas-

sembler, but is a super hexadecimal
machine-code monitor program.
Although it took almost five weeks to

receive the cassette, this 4K, all-

machine-code program is not only fast,

but it's exceptionally accurate.

The versatility of the program is its

most impressive feature. The various
user commands, as shown in Table 1,

give you an idea of the wide range ofuses
for this program.

Using the Disassembler/Debugger

The program has the automatic run
feature, and greets you with an asterisk

prompt that tells you it is in the com-
mand mode, awaiting your first com-
mand. A subsequent equals sign indi-

cates that it is waiting for the input of the

appropriate address. All addresses, codes
and indicators are handled in hexadec-
imal. This makes it easier to work with
the major manuals on the Z-80 MPU.
An input of the D command and a start-

ing address will result in one disas-

sembled instruction each time the enter

key is pressed. The mnemonics are all

standard Zilog, with the exception of 16,

which are mainly Intel 8080. A reference

list is provided as a part of the four-page

instruction sheet. I used the disassem-

A — Displays memory contents as the

ZX-81 characters

B — Sets a breakpoint and starts

execution of the machine code
program

C — Compares two designated blocks

of memory
D — Disassembles a specified area of

memory
E — Loads machine code in hexa-

decimal

F — Fills a block ofmemory with speci-

fied character

G — Executes a machine code program
M — Moves a block of memory to

another designated address

N — Executes next specified instruc-

tion in single-step mode
O — Displays only mnemonic in single

step mode
Q — Returns ZX-DB to command

mode
R — Executes the CALL and returns to

single-step mode
S — Searches memory for a specified

string

V — Displays memory in hexadecimal
W— Sets aside a portion of the screen

for program display

Z — Presets specified register with de-

sired contents while in single-step

Table 1. Command list for ZX
Disassembler/Debugger

bier for a listing of the first page of the 8K
ROM, and the instructions and asso-

ciated addresses matched my printed
copy perfectly.

The HL register is always printed as
"M" in the mnemonics, and the address
in hex precedes each disassembled in-

struction. The ZX-81 graphics character
is added beside the object ofeach load in-

struction. This is a nice feature when
working with graphics.

The part of the program that will be the
most useful in your actual programming
is the monitor portion. The monitor con-
tains an excellent hex loader and will, on
command, list any area of memory in

chunks of eight instructions per line.

Each new line is labeled with its start-

ing address, and the enter key has to be
pressed for each new line. It is possible to

view memory contents as the ZX-81
character, rather than in hex: however,
I've yet to find a good use for this mode.
There are various capabilities, such as

block move and block fill, that you will

find useful when programming. How-
ever, the best capability will, no doubt, be
the single-step, machine-code execution
mode. In this mode, you set a breakpoint
in your code. When this point is reached,
the execution will switch to single-step.

All registers, flags, mnemonics and
the next instruction are displayed at the
bottom of the screen. You then single-

step the code, and watch the changing
register contents as your program exe-

cutes. You even can modify your register

contents as the program is single-

stepped, or even skip sections of the pro-

gram (such as loops) that you know to be

correct. The possibilities of debugging
your program are endless.

Disadvantages

There are several complications with
the use of ZX-DB. The program was diffi-

cult to load. The volume and tone con-

trols had to be set and reset. Loading took

several tries before a perfect load was
achieved. I adjusted the playback azi-

muth on my recorder, and the problem
cleared up completely. Now, the program
records on the first try.

ZX-DB is located in a long REM state-

ment in the first 4K of memory. This

makes it susceptible to wipe-out. I experi-

mented a lot, and mine usually crashed.

This means reloading the code and the

monitor again.

Listings of code and instructions in all

modes have to be preceded by pressing

the enter key. This is not distracting ex-

cept when you are trying to use both
hands for other things, such as writing. A
slow-step feature would have been nice.

ZX Disassembler/Debugger, for the

price, is an excellent program. It is writ-

ten by Bug Byte, and is a companion pro-

gram to their ZX Assembler, which also

is distributed by Gladstone Electronics.

The company seems to be having diffi-

culty in keeping these two programs in
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VISA

COVER YOUR INVESTMENT
• Static Free
• Cloth Backed Vinyl

• Custom Fitted
• Clear Plastic

WE COVER ALL SYSTEMS
FROM ADDS TO ZENITH

1-800-874-6391
ORDER LINE

Dealer Inquiries Invited

CompuCover
PO Box 324 Dept A
Mary Esther. FL 32569

Customer
Service

(904)243 5793
Telex 469783

CALL TOLL FREE

J & L SOFTWARE
MEANS BUSINESS

FOR THE
COMMODORE 64

AND $ SAVINGS FOR YOU!

GENERAL LEDGER $ 64

• Audit Trails

• F mancial Statements

• Reports
• Automatic Balancing

ACCOUNTS RECEIVABLE $ 64

• Statements
• Invoicing

• Ageing Reports
• Balancing Forwarding

DATA BASE MANAGER $64

• Variable Fields

• Arithmetic Operations
• Formatted Reports
• Sort/Search on all Fields

GET ALL 3 FOR $150

Send Check or Money Order to:

J&L SOFTWARE
P.O. BOX 171

STATE COLLEGE. PA
PA. RESIDENTS INCLUDE 6% SALES TAX

Commodore 64 is a Trademark of Commodore
Business Machines, Inc.

These Programs also available

for Apple
Apple is a Trademark of the

Apple Corp.
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ATTflNTJ
Foreign Computer

Stores/Magazine Dealers

You have a large technical audience that

speaks English and is in need of the kind of

microcomputer information the Wayne
Green Publications group provides.

Provide your audience with the maga-

zines they need and make money at the

same time. For details on selling Micro-

computing , 80 Micro , Desktop Computing ,

inCider, HOT CoCo , Instant Software and

Wayne Green Books contact:

Sandra Joseph
World Wide Media
386 Park Ave. South
New York. N.Y. 10016
Phone—(212) 686-1520

Telex—620430

\ferbatim
flexible disks
Call Free (800) 235-4137 for

prices and information. Dealer

inquiries invited. C.O.D. and

charge cards accepted.
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PACIFIC
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(800) 592-5935 or

(805) 543-1037.

UNIPROM

THE VERSATILE EPROM HANDLER
|. Reads programs 2704. 2708. 2758. 2508. 2516.2716 (1supply)|

2532. 2732. INTEL'S 2732A and the 8755A (INTEL/NEO.

I. Reads/erases/programs Hitachi 48016 EEPROMS
• No personality modules required.

• Al! signalsareS-100compatible(canadapt tomostotherbuses)|

|
• Por t mapping occupies NO memory space.

Bus clock rates exceeding 6mhz.

I* All software is 8080/8085/Z80 compatible.

• Software "user" friendly _ 9
|* All software is fully CP/M 4 CDOS'compatible.

Board (A4T) with extensive documentation .

Disk software (8" or NORTHSTAR- 5.25")

EPROM-based software with source listing
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Expansion console. 24 pin $50.00
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SLICK PAGES? NO!
GREAT DEALS? YES!

Computer Shopper pages aren't slick because they

were designed for one purpose: to put buyers in touch
with sellers at the lowest possible cost This resulted

in bargains on new and used equipment and software

Individuals nationwide are able to list their pre-

owned items fcr only a few dollars This created hund-

reds of classified ads in over 100 big 11x14 pages
And to make sure there were enough buyers for

advertisers, trie subscription price was set low, too 1

So strike your first deal by taking advantage of this

special trial subscription offer, today' 6 months, $6 or

12 months, $10. Money back guarantee MasterCard

and VISA accepted

P.O. Box F566«Titusville, FL 32780
305-269-3218

Subscription.

Pfbblem.
Microcomputing does not

keep subscription records on
the premises, therefore calling

us only adds time and doesn't

solve the problem.
Please send a description of

the problem and your most re-

cent address label to:

Microcomputing
Subscription Dept.

PO Box 997
Farmingdale, NY 11737
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6801 micro-
computer family

Only 4x6V
Including a 4x2 "

prototyping area

2K Bytes
EPROM/2K Bytet

RAM RS-232
Interface

Complete
documentation
(over 50 peget)

MC6801 APPLICATIONS PROTOTYPE BOARD
The APB is a small board which supports the MC6801 family of microcomputers It is

described in Motorola s application note AN799 A typical 6801 member contains an

enhanced 6800 processor. 2K bytes of ROM 128 bytes of RAM a 16-bit programmable

timer parallel I'O and a serial communications interface In addition to the resources

of the 6801 the APB provides an additional 2K bytes of EPROM (TMS2716). 2K bytes of

RAM (2114L). and a full duplex RS-232 interface It also supports special versions such

as the 6801 G1 with its LILbug' monitor, and provides on-board programming of the

68701 EPROM version

The APB is an excellent educational aid which allows for evaluation and familiarization

of 6801 family members It is great for prototype development. Since the nuts and

bolls are already in place, the designer need only add the necessary interface circuits

for a particular application It can also be used as a simple cost-effective dedicated

controller for those limited quantity applications

Besides being so practical, it is a tun little board Order yours today'

TM of Motorola Semiconductor Products Inc

APB-1 Bare board with documentation $ ''

APB-2 Above assembled with all parts less microcomputer and memory $ 6!

APB-3 Above with MC6801G1 and LILbug manual $109

APB-4 Above with tour 21 14L RAMs $ 129

r
i

For the SS-30 Bus

AD-68A A/D Converter 8 channels. 8 bit. 0-2 5V input. 6ms conversion time — $39 A&T

CI-68A Control Interface - 8 opto-isolated inputs. 8 reed relay outputs - $79 hit. $98 A4T

Terms Check. MO. VISA, or MC In US and Canada add $3 per item tor shipping Others

add $7 per item US funds only TX add 5S tax Shipped from stock to two weeks

INNOVATIVE TECHNOLOGY
510 Oxford Park

Garland. TX 75043 (214) 2*>0-8J9J
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stock, however. I now have a back order
on the assembler. (Gladstone Elec-
tronics, 901 Fuhrmann, Buffalo, NY
14203; $9.95.)

Jim Stephens
Nashville, TN

HexPrintR

WordStar is a
Classic, but HexPrintR
Can make it even better

Not many application programs have
achieved the reputation of being a clas-

sic, but WordStar has. Considered to be
the top performer in word processing, it

has become the standard to which all the
others are compared. Being number one,

however, doesn't mean perfection. There's

room for improvement in WordStar.
It's no mean feat to tweak the giant and

make him more mellow instead of

cranky, but HexPrintR has managed to

doit.

WordStar's Weakness

Before explaining how HexPrintR
enhances WordStar, let me point out a
deficiency that it corrects. One of Word-
Star's weaknesses is that it doesn't
utilize all the capabilities of a modern
printer. Dot matrix printers provide a
varied selection of type fonts, special

characters and international character

sets. For example, the Epson MX- 100
has, in addition to the normal print

mode, a condensed mode, an expanded
mode, an enhanced mode, a double-

strike mode and even combinations of

these modes—such as condensed ex-

panded or enhanced double-strike
modes. WordStar doesn't give you the

ability to combine these modes. This
printer also provides access to foreign

language characters used in France, Ger-

many, England, Denmark, Sweden, Italy

and Spain; none of these can be utilized

from within WordStar.

WordStar mimics these modes by
allowing you to print in a boldface or

double-strike method, whereby the print-

head will make two or three passes for

each line of print, but this is not quite the

same as the double strike Epson offers.

When the Epson printer is directed to

double strike, the printhead makes two
passes for each letter; in addition, the

paper is moved vertically a fraction of an
inch between each strike, helping to fill

in the spaces between the dots.

For the enhanced mode, the Epson
printer will offset the dot pattern horizon-

tally to give each character a fuller ap-

pearance, approximating the quality of

print produced by a daisy wheel printer.

A combination of enhanced and double-
strike modes produces a very bold type.

There is a way to print out a WordStar
file in one of the above modes, but it's

awkward. To give the proper commands
to the printer, you have to leave Word-
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Star and call up Basic or an assembly-
language routine. You then must return
to WordStar to print the file.

If the disk doesn't have enough room
for both of the WordStar programs and
the Basic program, you have to remove
the WordStar disk, insert the Basic disk
and return to the WordStar disk. If you
turned the printer off during this pro-
cedure or between printing different files,

you would have to repeat the process
again. This method doesn't allow you to

intermix the different modes in the same
text, unless you stop to give the printer
the proper commands each time you
switch modes. HexPrintR eliminates all

that.

The Install program, provided with
WordStar, lets you make modifications
in the printer patch area to support op-
tional printer features, but these are
limited and don't always work.

The Purpose of HexPrintR

HexPrintR is a program modification to

WordStar which allows you to take ad-

vantage of the full capabilities of your
printer. With HexPrintR, all the com-
mands to carry out the different print

modes or functions are written in the text

of the WordStar file itself.

There is no need to exit from WordStar,
change disks or call up another program.
All you do is enclose the printer codes
between a pair of control R's in the text

wherever you wish to have that partic-

ular print feature turned on.

The manual gives detailed instructions

on how to use HexPrintR, and contains
examples of practical applications.

Installing HexPrintR

Modifying your WordStar disk to allow

full printer control by HexPrintR is sim-

ple. A CP/M-based system is necessary,

and you will need the CP/M transient files

Submit.com, XSub.com and DDT.com,
which are supplied with the CP/M oper-

ating system. Put the HexPrintR disk,

with the previously mentioned CP/M files

copied onto it, into drive A. Put the Word-
Star disk in Drive B.

Step one, type tC. Step two, type

SUBMIT HPR226 if you have WS version

2.26, or if you have WS version 3.0, type
SUBMIT HPR30. Step three, wait until

you see the message ** •INSTALLA-
TION COMPLETE* * * on the screen.

That's it. The disk in drive B now is

'Hexed WordStar'' and is ready for use.

Each time you call up WordStar from this

disk, the printer installation message
that appears on the screen as the pro-

gram is loading will indicate that Hex-
PrintR has been installed.

If you don't care to do it yourself, C.I.

Software will install HexPrintR for an ad-

ditional charge of $6. You must send
them a copy of your WordStar disk for

this installation service.

HexPrintR doesn't leave you in the

dark if you made a mistake. If you direct

HexPrintR to do something that it does
not understand, an error message will ap-
pear on your printed document. The
message will look like this: . . . HPR ERR
n .... It will appear in your text at the
point of the error. The "n" is the error
number. It will give you an indication of
what to look for in your file.

Designing Your Own
Special Characters

Here's where HexPrintR really shines.
This feature lets you create characters
not provided by the printer, or invent
characters and symbols of your own
design. The printer must have individ-

ually addressable dot graphics capability
to accomplish this.

Epson calls this feature "Graftrax,"
and it's invoked by turning on the Bit Im-
age mode. In this mode, each of eight

needles in the printhead can be controlled

freely and programmably. By choosing
your printer's decimal or hexadecimal
code for any of the 32 possible combina-
tions of the eight needles, you may create

any design or symbol desired. For in-

stance, the Epson has no copyright sym-
bol, but I was able to design one by choos-
ing the appropriate dot pattern codes and
inserting them in the text between a pair

of TR's.

This is what the hexadecimal notation

for the copyright symbol looks like:

tR Ib,4b,08,00,3c,42,99,a5,a5,8 1

,

42,3ctR

Choosing the proper codes takes a little

time, but once a character or symbol has
been designed, the code can be saved in a

library file and copied into the text by
WordStar's block command, TKR, "Read
file".

The design ofa new symbol can be more
easily carried out ifyou draw the dot pat-

tern on graph paper first, then convert

the drawing into hexadecimal data.

The HexPrintR manual explains this

procedure in detail and even provides

blank grid forms to generate your own
special characters. Ifyour work demands
special mathematical or scientific sym-
bols, HexPrintR will provide a way for

you to create them.
I've also found it helpful to create small

versions of numerical characters to use
as notations for superscripted footnotes.

The Epson printer cannot roll the car-

riage up and then down again for super-

script, so I created a set of num-
bers—from zero to nine—that are smaller

than the normal characters.

The top of the number does not extend
above the top of the printed line, as real

superscript does, but the bottom of the

number does not reach the bottom of the
printed line, giving the number the ap-

pearance of superscript.

Graphics

Graphics capability is not limited to

creating characters or symbols; it can be
used to draw any kind of picture, chart or (



graph. Bear in mind, however, that the

amount of data necessary to generate an

image is directly proportional to the size

and complexity of the image.

HexPrintR and WordStar files can ac-

commodate a large amount of data, but

the limiting factor becomes the amount
oftime spent in deriving the hexadecimal

code for a large image. The use of graph-

ics in this context should be reserved for

designs that will not be used just one

time, but repeatedly.

One use that I have found for this func-

tion is to print a monogrammed letter-

head of my own design. The letterhead

also takes advantage of the ability to

mix both graphics and text modes on the

same line.

If you have the time and inclination,

you can create larger and more complex

designs.

HexPrintR provides WordStar users

with easy access to all the controls and
features incorporated into the printer by

the manufacturer. HexPrintR eliminates

the extra steps that normally would be

required to achieve full printer control of

text created with WordStar.

A bonus for owners of printers with dot-

addressable graphics is that it makes this

feature easy to use. Normally, it takes a

fair degree of technical knowledge and a

lot of repetitive typing on the keys to

utilize the printers bit image mode. A

Basic statement such as the following:

LPRINT CHR$(27): "D":CHR$(9):CHR$( 17):

CHR$(25):CHR$(33):CHR$(0)

can be written in a WordStar text file in a

much shorter version:

TR27NtRDTR9. 17.25.33.0tR

Use of the bit image mode can provide

a means of creating characters and sym-

bols that the printer just doesn't have.

Its certainly much neater than using a

pen to fill in the missing characters.

The insertion ofcreated characters into

the text is awkward; however, it can be

overcome with a little diligence.

WordStar doesn't recognize that the

string ofhex data between the pair of TR's

may take up only one or two spaces when
printed. It prints the character formed by

the data, but then prints a space for each

of the numbers between the commas.
Any text that follows will be separated

from the formed character by all those

spaces, even though no spacing was in-

tended. As explained in the manual, this

can be avoided by writing the text and in-

serting a "dummy'' character where you

wish the formed character to appear.

After all corrections and formatting of

the text are completed, replace the dum-
my character with the string of data by

means of the find and replace com-
mands. The formatting and spacing that

were present before the replacement will

be retained.

Custom Installation

If you don't have a printer with dot

graphics capability, or ifyou don't have a

need to use this feature, C.I. Software

also provides a customization installa-

tion of WordStar for particular printers.

The cost is less than HexPrintR's.

The custom installation gives you ac-

cess to almost all your printer control

codes from within the WordStar file. This

will allow you to select all of the various

type styles and combinations, but on

some printers all the formatting features

cannot be accessed. Bit image graphics is

not supported with this package. Custom
installation is available for several pop-

ular printers. C.I. Software is continually

adding printers to their list, so contact

them for the latest information.

HexPrintR costs $39 for 5 14 -inch disk

and $42 for eight-inch disk formats.

Custom installation costs $25. Ifyou pur-

chase custom installation and HexPrintR

at the same time, there is a combination

price of $55. These modifications give

you one of the most refined and powerful

sets of printer control codes available to-

day. (C.I. Software, Suite E 149, 1380

Garnet Ave., San Diego, CA 92109.)

George Zucconi
San Diego, CA

NANOO
YSTEMS CORP.

SYSTEM REFERENCE CARDS

"This is a quality document and is beautifully con-

ceived and produced. . . .1 am in awe of your magnificent

document."
H.W.W., Dayton, Ohio

Send Check or Money Order

CARD ORDER NO. PRICE

MODEL 1: BASIC & Assembler FC1002 $4.95

MODEL 1: BASIC Only FC1001 2.95

MODEL II: BASIC & Assembler FC1005 5.95

MODEL III: BASIC & Assembler FC1003 5.95

MODEL III: BASIC Only FC1004 3.95

COLOR: BASIC & Extended FC1006 4.95

POCKET: BASIC FC1009 2.95

APPLE II + II PLUS: BASIC & 6502 FC1008 4.95

APPLE II + II PLUS: BASIC Only FC1007 3.95

NEW!

TRS-B8*
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ASSEMBLER
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MODEL III .ZZ.~?^T.'~

TNS-W
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SEAL

TNS-W
COLON BASIC
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trb-m-
BASIC
POCKET

COMPUTER

NEW!
Heath/Zenith

HDOS 2.0

FC1014$5.95

Z80
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FC1011 $4.95

ZX80, ZX81 and

Timex Sinclair

1000
FC1012$5.95

APPLE
II & II PLUS
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II ft II PLUS
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Call TOLL-FREE for Credit Card Orders 1-800-258-5473 Or, send your order with

payment or complete credit card information to:

WAYNE GREEN BOOKS • Retail Sales • Peterborough, NH 03458 ^Vr^*^ mz

Enclose $1.00 per order for shipping and handling "Z80 is a Registered Trademark of Zilog. Inc
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SOFTWARE R^IEWS Edited by Dan Muse

First Aid for Apple DOS
IBM Word Games to Blow Your Mind
Super Sinclair Disassembler

A Cure for WordStar's Weakness

The DOS Enhancer
Increase the speed
Of your Apple's DOS
With this tricky program

Apple DOS has its faults and its alleged

faults. Naturally, several companies
have come up with attempts to fix these

shortcomings. One of these companies is

S & H Software (58 Van Orten Road, Har-

rington Park, NJ 07640).

S & H Software has produced The DOS
Enhancer (TDE), a program designed to

cure some of the faults of Apple DOS, and
to perform a number of other interesting

tricks—all for $69.95.

First of all, TDE is a "fast" DOS. It can
do disk loads and saves in up to 1/5 the

time that Apple DOS takes. This means
that a disk load that ordinarily takes two
minutes could, in some cases, be done in

less than 25 seconds.

TDE also can detect the presence or

absence of either integer Basic or Ap-

plesoft Basic in a particular machine. It

then can load the missing Basic, or print

"error" messages to alert the user to the

missing language.

As part of this ability to detect the

presence or absence of specific Basic

dialects, TDE can create disks with
multiple greeting programs that will boot

successfully whatever the dialect—or for

that matter, will boot with binary or Exec
files.

TDE can create a customized catalog

fSupercat/Menu) that also serves as a file

selection menu. Files can be loaded or

saved, various DOS commands can be
executed, free storage space on the disk

can be determined, and so on—all of this

with single keystrokes.

As an "unadvertised special," TDE in-

cludes a number ofminimally supported,

and possibly not fully debugged,
routines. In general, these routines help

users work on and repair disks at the in-

dividual byte level. Obviously, at this

level you better be a serious programmer

146 Microcomputing, July 1983

and know exactly what you're doing.

There are other features in TDE, but
the ones I've mentioned are the major
ones. They seem to work as advertised.

Disk loads and saves can be done more
quickly; Applesoft and integer Basic are

properly detected; and the customized
Supercat/Menu catalog was a delight to

use, even though the numerous options

tend to be confusing.

As you study the functions ofTDE, you
realize that it is a specialized product. Its

major users will be commercial vendors
preparing disks for sale to Apple owners
who have varying configurations on their

machines.
Everyday hackers usually don't worry

about how fast their homebrew programs
are delivered to and from the disk drives.

The time is usually less than 60 seconds,

two minutes at the most.

Everyday hackers don't need a routine

to detect integer and Applesoft Basic in

their own machines; they already know,
or maybe have a language card with the

missing dialect built-in.

Also, most everyday hackers will find

Disk Access Utility routines confusing.

They require a thorough knowledge of

how data is formatted on disks. (I

knew my Basic programs as I looked
at an ASCII representation of the disk

sectors, but I was bewildered by all the

peculiar symbols that had been added to

them.)

The Supercat/Menu-enhanced-catalog

feature is nice for hackers, but $70 is a lot

to pay for this one feature.

Still, all of these features can be attrac-

tive to commercial programmers. Many
users are irritated by slow disk drive ac-

cess, even if the delays are only a couple
of minutes. They are likely to blame the
commercial program, not the disk drive.

And while many users will have both
integer and Applesoft Basic available

through a language card, TDE's flexibili-

ty in dealing with both dialects could give

commercial vendors low-cost protection.

Again, naive users withjust one dialect

in their machines might blame the pro-

gram, not the machine—unless they get

an error message that explains the prob-

lem in English, not Computerese.
So if you're just an everyday hacker

who writes an occasional Basic program
for your own amusement, TDE is not for

you. But if you're a serious commercial
programmer looking for wide sales, the

package might be worth your inspection.

And while you probably could write

most of the routines yourself, you prob-

ably would spend more than $70 worth
of your time on the project. And after all,

in commerce, it's not DOS enhancement
that counts, it's dollar enhancement.

Brownlee Elliot

Bloomfield Hills, MI

Wordtrix

This IBM game will

Exercise your mind and
Increase your blood pressure

Wordtrix is another one of Insoft's in-

vitations to mental madness. Oh, it

seems simple enough. A matrix of 16 let-

ters appears on the screen, and all you
have to do is assemble three, four, five or

six letter words from the matrix.

It's not that easy. The letters must
touch. I can move from left or right,

from top or bottom, around in a circle,

but the computer is going to do so, too,

checking its finds against an internal dic-

tionary. And I have only three minutes!

Gadzooks!
If there were time to do a leisurely anal-

ysis of the graph, it wouldn't be so bad.

But Insoft has cruelly placed a clock right

at eye level. And every time the com-
puter finds a word in its dictionary, as if

to say "nyea, nyea," it positions the word
in the form of question marks under the

appropriate column.

(Continued on p. 142)
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pASCAL
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Discoverthelangua

thatfitsperfectly iny **•
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iPECIALLY TARGETED. Works in harmony with your
s-card/cpm equipped Apple II. No more floppy shuffle,

'ast one pass compiler that doesn't generate
innecessary intermediate files which require further

tssembly.

PROFESSIONALLY DESIGNED. Crafted by a project

earn with over 15 years of Pascal programming
experience. A powerful Pascal that includes all the

features necessary for professional program
levelopment including random files and dynamic
tarings.

INCREDIBLE SPEED. Resultant stand alone programs
execute 10-20 times faster than the equivalent Basic or

up to 4-1/2 times faster than U.C.SD. programs.

TRADEMARK
CPM Digital Research
Apple Apple Computers
UCSD University Calif. San Diego

Alcor Pascal Alcor Systems

POWERFUL TEXT EDITOR. Has Macro capability,

reconfigurable and understands smart terminals.

EXCEPTIONAL DOCUMENTATION. Includes 250 page
documentation pkg. that guides you step by step.

OPTIONAL ADVANCED DEVELOPMENT PKG. Includes

Optimizer and Native Code Generator for even faster

executing programs. ADP: $125 + shipping.

ALCOR PASCAL: A new standard of excellence from
the professionals at Alcor Systems.

CALL OR WRITE for a free 20 page technical brochure

with all the facts. 214-226-4476. Pascal System: $199 +
shipping.

Alcor Systems
I COR ) 800 W. Garland Ave.

Garland, Texas 75040SYSTEMS

Dealer Inquiries Invited Circle 109 on Reader Service card.
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BUYA BANANA.SAVE A BUNCH.
Meet the Banana)" the very

tough, versatile, portable, and
reliable dot-matrix printer from
Gorilla.™

At $249.95 retail it's an ideal

and inexpensive companion for

personal computers like Apple®
(or Apple "look alikes"such as
Franklin® or Albert®), TIf
Commodore?TRS-80,®Kaypro®
Timexf Osborne,® etc.

After that, it's merely com-
parable to other printers that can
cost up to three times as much:
10" carriages (to handle standard
9V2" paper), 80 columns, graphics
capability, 10 characters per inch
(expandable to 5 cpi) draft-quality

print (for perfectly acceptable
form letters, data processing,

business reports, etc.) tractor
feed (for precise alignment and
quick loading), parallel or serial

interface (take your pick), self-

inking ribbon cassette (for long
life and easy installation), 10
portable pounds in weight, and
compatibility with so many of the
most popular personal computers
on the market.

Plus its printhead features a
unique single-hammer design that
eliminates a lot of moving parts, to

eliminate a lot of annoying repairs.

That's the Banana: silly name,
serious service. It's everything
the expensive dot-matrix printers
are . .

.

Except expensive.

Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021
Toll-free: 1-800-343-6833; In Massachusetts (617) 828-8150. Telex 951-624.


